Virginia Commonwealth University

VCU Scholars Compass
Theses and Dissertations

Graduate School

2012

DIGITAL NATIVE PRESERVICE TEACHERS: AN EXAMINATION OF
THEIR SELF-EFFICACY BELIEFS REGARDING TECHNOLOGY
INTEGRATION IN CLASSROOM SETTINGS
Sarah Parker Southall
Virginia Commonwealth University

Follow this and additional works at: https://scholarscompass.vcu.edu/etd
Part of the Curriculum and Instruction Commons
© The Author

Downloaded from
https://scholarscompass.vcu.edu/etd/2824

This Dissertation is brought to you for free and open access by the Graduate School at VCU Scholars Compass. It
has been accepted for inclusion in Theses and Dissertations by an authorized administrator of VCU Scholars
Compass. For more information, please contact libcompass@vcu.edu.

School of Education
Virginia Commonwealth University
Dissertation Approval Certificate

This is to certify that the dissertation prepared by Sarah Parker Southall entitled
―Digital Native Preservice Teachers: An Examination of Their Self-Efficacy Beliefs
Regarding Technology Integration in Classroom Settings‖
has been approved by her committee as satisfying completion of the dissertation
requirement for the degree of Doctor of Philosophy.

_________________________________________
Director of Dissertation

_________
Pass

_________
Fail

_________________________________________
Committee Member

_________
Pass

_________
Fail

_________________________________________
Committee Member

_________
Pass

_________
Fail

_________________________________________
Committee Member

_________
Pass

_________
Fail

_________________________________________
Director PhD in Education

_________
Pass

_________
Fail

_________________________________________
Dean School of Education

_________
Pass

_________
Fail

_________________________________________
Dean of Graduate Studies

_________
Pass

_________
Fail

______________
Date

©

Sarah Parker Southall
All Rights Reserved

2012

DIGITAL NATIVE PRESERVICE TEACHERS: AN EXAMINATION OF THEIR SELFEFFICACY BELIEFS REGARDING TECHNOLOGY INTEGRATION IN CLASSROOM
SETTINGS

A dissertation submitted in partial fulfillment of the requirements for the degree of
Doctor of Philosophy at Virginia Commonwealth University
by

Sarah Parker Southall
M.Ed., Virginia Polytechnic Institute and State University, 2009
M.LIS, Catholic University of America, 1994
B.A., Earlham College, 1992

Director: Michael D. Davis, Ph.D.
Professor, School of Education

Virginia Commonwealth University
Richmond, Virginia

June, 2012

ii

Acknowledgements
Grace abounds through different people and at different times. I have found this to be
especially true as I have taken this journey. So many have given their time and support as I have
worked on this project. For that, I am truly grateful. I wish to especially thank:
My wonderful husband, Delbert - This would not have happened without your
unwavering encouragement, support, love, friendship, and humor. You are the best!
Dr. Gary Sarkozi - Words cannot aptly express how much I appreciate everything that
you have done for me. Your kindness, generosity of spirit, sense of humor, and uncanny
ability to advise me on how to navigate through this process has been a real gift. Thank
you.
Dr. Michael D. Davis - Your patience, direction, and energy has helped me greatly as I
have maneuvered through this process. You never doubted my success and smoothed out
many problems that I thought could not be resolved. Thank you so much for your
mentorship and support.
My Dissertation Committee, Dr. Frank Baskind, Dr. Henry Clark, Dr. Joan Rhodes Thank you so much for your time, support, and guidance throughout this project.
Dr. Kurt Stemhagen - Thank you for being a strong mentor, helping me to navigate
through the graduate school process, and sharing your ideas with me. I really appreciate
your support and friendship.
The Southall Family - Susan & Bob, Kelly & Chris, Joseph, Karen, & Abigail, Elizabeth
& Dylane, Jayne & Rick, Dayna, Clint, Mia, Jeff, & Wyatt, Pam, Sam, Mike, & Zachary.
Thank you for all your love, words of encouragement, support, and fabulous meals.
My fellow colleagues, classmates, and close friends – Nancy & Preston, Mark, Pattye,
Clyde & Peggy, Joyce, Jim & Barbara, Marilyn, Susan B., Jennifer, Chris, Mike,
Stephanie, Ian, Zach, Tami, Shelley, Linda, Sarah A., Gretchen, Pam, Nancy, Katrina,
David, Gary, and Steve. You regularly encouraged me to keep going and have faith that
this would all come together. Thank you.

This dissertation is dedicated in loving memory to my father,
Dr. James W. Parker, 1934 – 2002,
whose grace and spirit inspires me every day.

iii

Table of Contents
Acknowledgements ......................................................................................................................... ii
List of Tables ................................................................................................................................. vi
List of Figures .............................................................................................................................. viii
Abstract .......................................................................................................................................... ix
CHAPTER 1 INTRODUCTION .............................................................................................. 1
Background for the study.......................................................................................................... 1
Overview of the study ............................................................................................................... 5
Brief overview of the literature ................................................................................................. 8
Advancements in computer technology.................................................................................... 8
Educational technology............................................................................................................. 8
Digital natives ........................................................................................................................... 9
Digital natives as learners ....................................................................................................... 11
Preservice teacher preparation ................................................................................................ 12
Preservice teachers‘ use of technology ................................................................................... 13
Self-efficacy and technology integration ................................................................................ 15
Rationale for the study ............................................................................................................ 18
Purpose of the study................................................................................................................ 20
Research questions .................................................................................................................. 20
Design and methods ................................................................................................................ 21
Summary ................................................................................................................................. 22
CHAPTER 2 REVIEW OF THE LITERATURE ................................................................. 23
Advancements in computer technology.................................................................................. 24
Educational technology........................................................................................................... 26
Digital natives ......................................................................................................................... 27
Key studies on university student technology access and use ................................................ 29
Summary ................................................................................................................................. 37
Digital natives as learners ....................................................................................................... 38
Multi-tasking........................................................................................................................... 39
Game-based learning .............................................................................................................. 45
Preservice teacher preparation ................................................................................................ 52
Technology instruction in preservice teacher programs ......................................................... 52
Faculty modeling of technology ............................................................................................. 54
Instructional technology courses ............................................................................................ 57
Efficacy of integrating technology in teacher education programs ........................................ 60
Preservice teachers' use of technology ................................................................................... 63
Methods and models for technology use ................................................................................ 63
Issues for faculty ..................................................................................................................... 69

iv
Technology integration during student teaching .................................................................... 70
Self-efficacy ............................................................................................................................ 77
Self-efficacy research in education ......................................................................................... 78
Self-efficacy and technology integration ................................................................................ 82
Self-efficacy beliefs using technology.................................................................................... 84
Digital native preservice teachers and self-efficacy beliefs.................................................... 90
Summary ................................................................................................................................. 92
Definition of terms .................................................................................................................. 92
CHAPTER 3 METHODOLOGY ........................................................................................... 94
Theoretical framework ............................................................................................................ 95
Self-efficacy and technology integration ................................................................................ 96
Design ..................................................................................................................................... 97
Population and sampling....................................................................................................... 100
Recruiting participants .......................................................................................................... 102
Instrumentation ..................................................................................................................... 103
Validity and reliability of survey instrumentation ................................................................ 104
Computer technology integration survey.............................................................................. 104
Technology use survey. ........................................................................................................ 105
Data collection ...................................................................................................................... 106
VCU IRB .............................................................................................................................. 108
Data analysis ......................................................................................................................... 109
Summary ............................................................................................................................... 112
CHAPTER 4 RESULTS ...................................................................................................... 113
Technology integration survey data analysis ........................................................................ 114
Descriptive information about survey participants ............................................................... 114
Participants‘ technology use ................................................................................................. 115
Mean scores on the technology integration survey (TIS) ..................................................... 120
Statistical analysis of technology integration survey (TIS) instrument ................................ 122
Technology skills results ...................................................................................................... 128
Technology perception results .............................................................................................. 130
Technology integration results.............................................................................................. 132
Research question one results ............................................................................................... 135
Research question two results ............................................................................................... 136
Qualitative data analysis ....................................................................................................... 138
Interview and document review process ............................................................................... 140
Technologies in partnership classrooms ............................................................................... 141
Document review .................................................................................................................. 144
Partnership syllabi................................................................................................................. 145
Partnership evaluation forms and rubrics ............................................................................. 147
Sample lesson plans and student products ............................................................................ 150
Research question three results ............................................................................................. 155
How technology should be used in instruction ..................................................................... 156
Participants‘ feelings about the use of technology in their own instruction ......................... 160
Factors that supported participants in using technology in their instruction ........................ 162

v
Factors that inhibited participants in using technology in their instruction .......................... 166
Factors that most influenced participants in integrating technology into their teaching ...... 167
Confidence in integrating technology in future instruction .................................................. 170
Triangulation of data ............................................................................................................. 173
CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS ........................................ 178
Findings - technology access and use ................................................................................... 179
Findings - research question one ………………………………………………………...... 182
Findings - research question two …………………………………………………….…… 186
Findings - research question three ....................................................................................... 190
Delimitations and limitations ............................................................................................... 198
Conclusion ........................................................................................................................... 202
Implications for practice ...................................................................................................... 203
Recommendations for future research ................................................................................. 205
Summary .............................................................................................................................. 206
REFERENCES ..................................................................................................................... 207
Appendix A ................................................................................................................................. 227
Primary email to Partnership students from Partnership program coordinator
and Elementary education coordinator
Appendix B ................................................................................................................................. 228
Email to recruit Partnership students
Appendix C ................................................................................................................................ 229
Research subject information and consent form for the online survey
Appendix D ................................................................................................................................ 232
Email message to recruit Partnership students for second online survey
Appendix E ................................................................................................................................ 233
Email message to recruit Partnership students for face-to-face interviews
Appendix F ................................................................................................................................. 234
Research subject information and consent form for interviews
Appendix G ................................................................................................................................ 237
Technology integration survey
Appendix H ................................................................................................................................ 243
Interview questions
Appendix I ................................................................................................................................. 244
Walnut Hill University and VCU IRB approval
VITA ......................................................................................................................................... 246

vi
List of Tables
Table 1: Walnut Hill University School of Education classroom technologies ............................ 7
Table 2: Online pursuits by generation ......................................................................................... 12
Table 3: Key developments in computer technology by decade, 1980s - 2000s ......................... 25
Table 4: Research methods and results of 16 empirical studies on effect of
instructional games ........................................................................................................ 49
Table 5: Literature reviews on effect of instructional games ....................................................... 50
Table 6: Research results of 68 empirical studies using ten strategies to teach
instructional technology to preservice teachers .............................................................. 65
Table 7. Timeline for data collection . ........................................................................................ 106
Table 8. Document review items ............................................................................................... 108
Table 9. Data analysis by research question ............................................................................... 110
Table 10. Participant demographic information (n = 21) ........................................................... 114
Table 11. Computer start time (n = 21) ...................................................................................... 116
Table 12. Daily time spent on a computer (n = 21) ................................................................... 116
Table 13. Participants‘ computer use (n = 21) ........................................................................... 117
Table 14. Participants‘ Internet use (n = 21) .............................................................................. 118
Table 15. Time spent daily using the Internet (n = 21) ............................................................... 119
Table 16. Most exciting thing about the Internet (n = 21) ......................................................... 120
Table 17. Cronbach‘s alpha for the technology skills section of the survey ............................. 121
Table 18. Test-retest reliability correlation of technology skill data ......................................... 123
Table 19. Cronbach‘s alpha for the self-efficacy section (combined technology perceptions
and technology integration) of the survey.................................................................. 123

vii
Table 20. Test-retest reliability correlation of self-efficacy data ............................................... 123
Table 21. Pre-test factor analysis results .................................................................................... 124
Table 22. Post-test factor analysis results .................................................................................. 125
Table 23. Summary of mean scores on the technology integration survey (TIS)....................... 128
Table 24. Proficiency in classroom technologies ...................................................................... 130
Table 25. Student technology perception results ....................................................................... 131
Table 26. Student technology integration results ....................................................................... 132
Table 27. Means and standard deviations for mixed factor analysis ......................................... 135
Table 28. Mixed factor analysis of technology skills and self-efficacy ..................................... 136
Table 29. Pre-survey technology skills score vs. pre-survey self-efficacy score ....................... 137
Table 30. Post-survey technology skills score vs. post-survey self-efficacy score .................... 137
Table 31. Breakdown of interview participants‘ scores on technology skills self-efficacy ....... 139
Table 32. Technologies available to interview participants in their partnership classrooms ..... 142
Table 33. Partnership mentor teachers‘ use of classroom technology ........................................ 143
Table 34. Available partnership school technology resources.................................................... 144
Table 35. Beliefs about the use of technology in instruction ...................................................... 157
Table 36. Participants‘ feelings about the use of technology in instruction (n = 8) ................... 160
Table 37. Factors that supported the use of technology in instruction (n = 9) . ......................... 163
Table 38. Factors that inhibited the use of technology in participants‘ instruction (n = 5) ........ 166
Table 39. Factors that most influenced participants in integrating technology
into their teaching (n = 9) ........................................................................................... 168
Table 40. Reasons for confidence in using technology in future instruction (n = 9) .................. 170

viii

List of Figures
Figure 1. Pace of technology graph ...............................................................................................26
Figure 2. Model of preservice teachers‘ use of technology for student-centered learning ...........74
Figure 3. Student technology proficiencies at different levels ...................................................129

ix

Abstract

DIGITAL NATIVE PRESERVICE TEACHERS: AN EXAMINATION OF THEIR SELFEFFICACY BELIEFS REGARDING TECHNOLOGY INTEGRATION IN CLASSROOM
SETTINGS
By Sarah Parker Southall
A dissertation submitted in partial fulfillment of the requirements for the degree of Doctor of
Philosophy at Virginia Commonwealth University
Virginia Commonwealth University, 2012.
Director: Michael D. Davis, Ph.D.
Professor, School of Education

The purpose of this mixed-method study was to investigate digital native preservice
teachers‘ self-efficacy beliefs regarding their technology experiences and skills at the beginning
and at the end of their field placement semester. Digital natives, as defined by Prensky (2001),
are students born after 1980 who have been raised with digital media and spend a great deal of
time engaging with digital devices. Factors that could impact changes in these participants‘
technology integration self-efficacy beliefs were also analyzed. This study used pre- and postsurveys, face-to-face interviews with a portion of the respondents, and a document review of
course materials and lesson plans. Twenty-one preservice students, enrolled in the second to last
semester of a teacher preparation program, at a small mid Atlantic university during the fall,
2011 semester participated.
The quantitative portion involved the online administration of the Technology Integration
Survey at the beginning and at the conclusion of the field placement experience. For the
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qualitative portion, nine participants were purposefully selected for interviews in an effort to
more fully understand participants‘ experiences and how these experiences impacted their selfefficacy beliefs about technology integration during the semester. In order to triangulate the data,
results of the quantitative phase of the study were then compared with the results from the
qualitative phase of the study.
The findings of this mixed-method study suggested that digital native preservice
teachers‘ self-efficacy beliefs to integrate technology into their teaching improved slightly over
the course of the semester. In addition, a strong relationship was found between participants‘
Post-Test Technology Skills scores and Post-Test Self-Efficacy scores, indicating that an
increase in technology skills corresponded with an increase in self-efficacy (r = .684, p = 0.001).
Qualitative results pointed to mentor support, time, and access to technology during their field
placement experiences as factors for integrating technology into their instruction. Additionally,
results indicated that participants had access to and spent a considerable amount of time on
computers every day. They were proficient with basic technologies but reported lower
proficiency with more difficult technologies. Yet, results also suggested that, while this group of
digital native preservice teachers has grown up in the digital age, their practice and, more
importantly, their fundamental understanding of integrating technology into their instructional
practices was limited.

CHAPTER 1
INTRODUCTION
Background for the Study
Over the past two decades, investments in educational technologies in U.S. schools have
increased dramatically (President‘s Committee of Advisors on Science and Technology, 1997).
In 2001, the U.S. government spent 72.9 million dollars on educational technology. By 2012, it
is projected that the U.S. government will have spent 56 billion dollars on educational
technology alone (Market Data Retrieval, 2001; Nagel, 2008). In addition to increases in
funding, a National Center for Educational Statistics (NCES) report indicates that 99% of all
public schools have Internet access, and the ratio of students to instructional computers with
Internet access is 3.8 to 1 (U.S. Department of Education, 2006). With all the expenditures on
computer technology, it is fair to say that a majority of children have significant access to
computers in schools. However, technical support for keeping these technologies up-to-date
varies from school to school and district to district. In addition, there are still issues regarding
students‘ access to computers outside of the school environment, including students‘ socioeconomic background, ethnicity, and geographic location (Hargitaii, 2010; Hew & Brush, 2007).
Even though considerable investments have been made in educational technologies,
varying evidence exists to support a positive relationship between student computer access and
academic outcomes. Cuban (2001) points out that, when considering the past century of media
and technology history, there is a recurrent pattern of expectations and outcomes with regard to
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new technologies in the classroom. As a technology enters the educational scene, there is a great
deal of initial interest and enthusiasm about the effects it is likely to have on instructional
practices. However, enthusiasm and interest eventually fade, and an examination reveals that the
technology has had a minimal impact on instructional practices (Cuban, 2001; Reiser &
Dempsey, 2002).
For example, peer-reviewed experimental or quasiexperimental studies of the impact of
the instructional use of computers have found very mixed results (Angrist & Lavy, 2002;
Blanton, Moorman, Hayes, & Warner, 1997; Goolsbee & Guryan, 2006; Li, Atkins, & Standton,
2006; Rouse & Krueger, 2004; U.S. Department of Education, 2007). Studies of home computer
use have revealed promising correlations but generally have not employed effective experimental
research designs (Beltran, Das, & Fairlie, 2006; Borzekowski & Robin, 2005; Clotfelter, Ladd,
& Vigdor, 2008; Jackson, von Eye, Biocca, Barbatsis, Zhao, & Fitzgerald, 2006; Judge, 2005).
In addition, several quasiexperimental studies have found no significant evidence of home
computer access improving student outcomes (Bielefeldt, 2006; Malamud & Pop-Eleches, 2008).
Thus, greater use of technology in education does not necessarily guarantee better or improved
student learning. Instead, Cuban (2011) asserts that the money would be better spent to recruit,
train, and retain teachers. ―IPads are marvelous tools to engage kids, but then the novelty wears
off and you get into hard-core issues of teaching and learning‖ (Wu, 2011, para. 9).
Due to the increasing presence of technology in classrooms, preservice teacher
preparation has consistently been emphasized as being the ―single most important step‖ toward
successfully integrating technology into the classroom (CEO Forum on Education and
Technology, 1999; Darling-Hammond, 2006; National Council for Accreditation of Teacher
Education, 1997; U.S. Department of Education, 1996, 2010). As a result, specific program and
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funding initiatives have been implemented to improve teacher technology preparation. For
example, the U.S. Department of Education‘s Preparing Tomorrow‘s Teachers to Use
Technology (PT3) program has spent $275 million and awarded 400 grants since 1999 on
various projects (U.S. Department of Education, n.d.) Similarly, teacher technology professional
development remains a top priority for educational technology spending in most states
(Education Week, 2005, 2007).
Preparing future teachers to integrate technology into their teaching continues to present
significant challenges for teacher education programs. Through technology courses and faculty
modeling, preservice teachers are expected to be able to successfully integrate technology within
their curriculum (Collins & Halverson, 2009; Henning, Robinson, Hering, & McDonald, 2007;
Wang, Ertmer, & Newby, 2004). However, research indicates that many teacher candidates are
not prepared to carry out the necessary task of technology-enriched classroom practice
(Moursound & Bilfeldt, 1999). In fact, successful technology integration during preservice
teaching often depends on specific environmental factors, such as classroom management,
support of the cooperating teacher, and computer access (Henning et al., 2007; Wood, Mueller,
Willoughby, Specht, & Deyoung, 2005).
Technology integration is a dynamic field. Digital technologies are continually changing
and evolving. As such, preservice teachers have to learn how to meet these challenges in order to
use technology effectively for classroom instruction. It therefore requires teacher education
programs to expand their technology training beyond the use of software packages, and expose
future teachers to the vast array of classroom accessible technology tools that are available (Bull,
Bull, Garofalo, & Harris, 2002; Willis & Driskell, 2008).
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At the same time, there is a common assumption supported by educators and the popular
media that today‘s preservice teachers have ―grown up digital‖ (Guo, Dobson, Petrina, 2008).
This group is said to be different as compared to previous generations because they supposedly
think, behave, and learn differently as a result of continuous, pervasive exposure to modern
technology (Bennett & Maton, 2010). Various labels have been applied to this generation,
including ‗the Net Generation,‘ and ‗Milleneals,‘ and the ‗Y Generation.‘ One popular construct
that appears frequently within the research literature to define this generation is the ‗digital
native.‘ According to Prensky (2001), students born after 1980 are digital natives because they
have been raised with digital media and spend a great deal of time using the Internet and
engaging with new digital devices.
Since Prensky (2001) defined this term, a great deal of attention has been given to this
group. Significant research has focused on how they learn and use technologies differently as
compared to their parents and teachers. Yet, studies have also indicated that different external
factors have kept this group from using these technologies, including their socioeconomic status,
parents‘ level of education, and ethnic background (Beck & Wade, 2004; Hargitaii, 2010;
Oblinger & Oblinger, 2005; Prensky, 2006; Tapscott, 1998).
Digital natives have now entered the workforce, and a significant number have entered
the field of education as teachers or preservice teachers (Lei, 2009). An assumption could be
made that, as digital natives, preservice teachers would feel more comfortable and at ease in
integrating technology into their classroom curriculum as compared with veteran teachers. Their
confidence in and their perceptions of their classroom technological skills might be more
advanced than previous generations of students (Guo et al., 2008).
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Therefore, Bandura‘s work on self-efficacy provides a comprehensive theoretical lens in
which to examine this phenomenon. Bandura (1994, 1995) defined self-efficacy as a person‘s
belief in his or her ability to succeed in a particular situation and asserted that these beliefs work
as determinants for how people think, behave, and feel. There is substantial evidence to suggest
that teachers‘ beliefs in their capacity to work effectively with technology, that is, their selfefficacy for technology integration, may be a significant factor in determining patterns of
classroom computer use (Wang et al., 2004).
Overview of the Study
Within the context of this study, digital native preservice teachers‘ self-efficacy beliefs,
specifically their confidence in their abilities to integrate technology within the learning
environment, were examined. Preservice teachers participating in the Partnership teaching
semester were the population for this study. The Partnership teaching semester, established by
the Walnut Hill University1 College of Education, provides for preservice teachers during their
second to last semester of undergraduate schooling to go out into local area schools to work with
mentor teachers in various K-5 classroom settings. During the week, they spend half their time in
University classes participating in courses related to classroom management, principles of
instruction, and curriculum in the elementary school setting. The other half is spent in field
classrooms working with students and their mentor teachers.
At this point in their program, these preservice teachers have completed most of their
required coursework. Some have also taken an optional one-credit Media and Technology class.
The Media and Technology class, EDUC 381, was a mandatory course requirement until 2009.
After 2009, it is in the course handbook as an optional one-credit course. Students who take this
class, however, leave with knowledge and training based on the National Educational
1

Pseudonym.

5

Technology Standards for Teachers (NETS-T) developed by the International Society for
Technology in Education. Originally released in 2000, and revised in 2008, these standards
define the fundamental attitudes, concepts, knowledge, and skills needed for teachers to
successfully integrate technology in their respective classrooms. The National Educational
Technology standards for teachers include five broad categories:
1. Facilitate and Inspire Student Learning and Creativity: Teachers use their knowledge
of subject matter, teaching and learning, and technology to facilitate experiences that
advance student learning, creativity, and innovation in both face-to-face and virtual
environments.
2. Design and Develop Digital-Age Learning Experiences and Assessments: Teachers
design, develop, and evaluate authentic learning experiences and assessments
incorporating contemporary tools and resources to maximize content learning in
context and to develop the knowledge, skills, and attitudes identified in the NETS-T.
3. Model Digital-Age Work and Learning: Teachers exhibit knowledge, skills, and work
processes representative of an innovative professional in a global and digital society.
4. Promote and Model Digital Citizenship and Responsibility: Teachers understand local
and global societal issues and responsibilities in an evolving digital culture and exhibit
legal and ethical behavior in their professional practices.
5. Engage in Professional Growth and Leadership: Teachers continuously improve their
professional practice, model lifelong learning, and exhibit leadership in their school
and professional community by promoting and demonstrating the effective use of
digital tools and resources.
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In addition, during their time at Walnut Hill, students have been exposed to various types of
classroom technologies, and modeling of these technologies by faculty, both in their coursework
and in the School of Education itself. These technologies are listed below in Table 1.
Using a survey instrument, participants in this study were asked to identify their
familiarity and usage with different technologies, as well as their confidence levels in integrating
different technologies into the classroom. Qualitative questions and a document item analysis
were then used to help identify how they used different classroom technologies for different
projects, as well as to identify specific factors that could impact their self-efficacy beliefs
regarding technology integration.
Table 1. Walnut Hill University School of Education Classroom Technologies
______________________________________________________________________
Electronic Technologies:
Audience Response system
Computer
Digital Video recorder
Document camera and projector
Laminator
Liquid Crystal Display (LCD) projector
Internet access
Interactive Smart Board*
Microsoft Office Suite 2007
Promethean Board**
Videocassette recorder
______________________________________________________________________
NonElectronic Technologies
Ellison Die-cutting Machine
Poster Boards
White Boards
Writing utensils, including pencils, markers, etc.
_____________________________________________________________________
Note. * Interactive Smart Board does not work. **The Promethean board does not work interactively; used primarily as a screen.
Source: Interview on February 11, 2010 with an Associate Professor, Walnut Hill University, College of Education and Human
Services.
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Brief Overview of the Literature
Advancements in Computer Technology
Beginning in the 1980‘s, the world began to change rapidly as result of new
advancements in computer technology. Microcomputers were introduced. The first online
bulletin board system allowed people to read news online, exchange information, and send one
another messages. Usenet groups, organized around different topics of interest to communities of
users, became increasingly popular. E-mail also began to gain popular usage later in the 1980s.
The World Wide Web debuted in 1989, with easy-to-use browsers widely accessible a few years
later. Search engines, portals, and e-commerce sites emerged during the 1990s. By the turn of the
century, the first social networks and blogs were created. The iPod was introduced in 2001,
which helped usher in a new era of hand-held mobile devices. Social networking sites such as
MySpace and Facebook were not popular in 2003, but now have more than 100 million monthly
users. As of 2011, worldwide Internet use has grown to more than two billion users (Miniwatts
Marketing Group, 2011; Palfrey & Grasser, 2008; Rosen, 2010).
Educational Technology
Only a few decades ago, computers were very expensive to operate and maintain. Now
they are becoming increasingly portable and ubiquitous. This new era of dynamic, digital
technology has impacted greatly how people live their lives, relate to one another, and to the
world around them (Lei & Zhao, 2008, Palfrey & Grasser, 2008).
It has also impacted how teachers use these tools within the classroom to help students
learn. Lever-Duffy & McDonald (2011) define educational technology as ―any technology used
by educators in the support of the teaching and learning process‖ (p. 5). Depending upon the

8

context and the learning needs, educational technology serves both students and teachers in a
variety of ways. For example, a teacher might use educational technology to enhance
communication with their students. They might employ a specific process or technology in order
to address their students‘ specific learning styles or intelligences. They could incorporate
computer-learning software into their instruction in order to motivate students to engage with
complex content (Lever-Duffy & McDonald, 2011; Smaldino, Lowther, & Russell, 2012).
The field of educational technology is dynamic and continually changing as these new
technologies are introduced and incorporated into the classroom setting. As the pace of
technology increases, it requires teachers in all disciplines to develop an understanding of how to
effectively plan, implement, and evaluate instruction that can foster student success in
technology-rich learning environments (Keengwe, Onchwari, & Onchwari, 2009). It is important
that they develop skills to effectively integrate these emerging classroom technologies, and teach
students who have grown up in this digital age of technology to compete and succeed in the
workplace (Lever-Duffy & McDonald, 2011; U.S. Department of Commerce, 2004).
Digital Natives
There are three commonly accepted definitions of what constitutes a digital native
(Kennedy, Judd, Churchward, & Gray, 2008). For example, Palfrey and Gasser (2008) defined a
digital native as a person born into the digital age after 1980 who has access to networked digital
technologies and possesses strong computer skills and knowledge. Oblinger and Oblinger (2005)
defined this generation as the Net Generation, students who were born around the time the
personal computer was introduced and have grown up surrounded by technologies. For this
particular study, Prensky‘s (2001) definition of digital natives will be used. While Prensky‘s
construct is 10 years old, it has provided a framework for key studies in the evolution of
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educational technology and its impact on student learning (Selwyn, 2009; Guo et al., 2008).
Therefore, according to Prensky, students born after 1980 are digital natives because they have
been raised with digital media and spend a great deal of time using the Internet and engaging
with new digital devices. Prensky details the media consumption habits of this group: ―Today‘s
average college grads have spent less than 5,000 hours of their lives reading, but over 10,000
hours playing video games (not to mention 20,000 hours watching TV). Computer games,
emails, the Internet, cells phones and instant messaging are integral parts of their lives‖ (p. 1).
He goes on to describe how digital natives tend to be more comfortable with emergent
technologies than previous generations. In contrast, Prensky (2001, 2006) defines the previous
generation of technology users as digital immigrants, those who were not born into the digital
world but have learned and adopted many new technologies. By having grown up outside this
environment, Prensky argues that digital immigrants cannot fully understand the ways in which
digital natives interpret, communicate, and learn.
While there are different issues to consider when reviewing Prensky‘s (2001) construct,
two ideas appear to be central to his claims about digital natives. One is that having grown up
with digital technologies, students will be more adept in using these tools than older generations.
In addition, he asserts that their learning styles or preferences are different from previous
generations. Yet, some researchers point out that digital natives may not be as technology savvy
or as comfortable learning with these technologies as Prensky claims (Kvavik, Caruso, &
Morgan, 2004; Smith & Caruso, 2010; Kennedy et al., 2008).
It is also important to note that Prensky‘s (2001) digital native construct as a research
category is comprised of many subgroups. Preservice teachers, as digital natives, have had
varying experiences with technologies. Some may have access to computers at home or may
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have taken online courses. Others might be highly skilled in creating media-related products,
while some might have little experience in using digital technologies. Therefore, the concept of
digital natives is dynamic in nature, not static (Guo et al., 2008).
Digital Natives as Learners
Research points to how digital natives learn and use technologies differently as compared
to their parents and teachers (Beck & Wade, 2004; Oblinger & Oblinger, 2005; Prensky, 2001,
2006). Digital natives are viewed as innovative users of current technology and eager adopters of
new technologies (Rideout, Foehr, & Roberts, 2005). They tend to use sophisticated technologies
more frequently (See Table 2 below) and at an earlier age to communicate and socialize (Rainie,
2006).
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Table 2. Online Pursuits by Generation - Ranked from Most to Least Used
________________________________________________________________________
Online activity

Usage

________________________________________________________________________
1. Email and search

Vast majority of online
adults from all generations uses
email and search engines

2. Research and information gathering

3. E-commerce (Online shopping, banking, etc.)

While there are always exceptions,
older generations, (ages 45 and up)
typically do not engage with the
Internet past E-commerce activities

4. Basic online entertainment
(Online videos, playing games)

5. More advanced communication & passive social media use
(Instant messaging, visit *SNS, read blogs)

6. More advanced online entertainment
(Download videos, music, and podcasts)

7. Active engagement with social media
(Visit SNS, create SNS profile, create blogs)

A majority of teens and
Digital natives use SNS, but
fewer maintain blogs. Less than
a fifth of online adults older
than 45 years of age use SNS).

________________________________________________________________________
Note. * SNS is defined as social networking sites. Adapted from the Pew Internet & American Life Project,
Generations Online in 2009 Survey. Copyright 2009 by the Pew Internet & American Life Project.

Given these technologies, Prensky (2001, 2006) suggests that the manner in which digital
natives approach learning has also changed. Digital natives are multitaskers, often working on
two or more technology devices simultaneously (Rideout et al., 2005). They prefer learning
through gaming environments, prefer active rather than passive learning, and rely heavily on
communication technologies to access information as well as to interact socially (Prensky, 2001).
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Yet, research has found distinct variations in terms of how students multitask with different types
of technologies as well as use computer-based games for learning (Baek & Freehling, 2007;
Bowman, Levine, Waite, & Gendron, 2010; Rideout et al., 2005).
Preservice Teacher Preparation
For preservice teachers, two levels of technology instruction are recommended prior to
student teaching: an introductory course in technology (Hargrave & Hsus, 2000) followed by the
modeling of technology integration by faculty throughout the teacher education program (Adamy
& Boulmetis, 2006; Fleming, Motamedi, & May, 2007). Several studies have reported that a
course in technology can improve preservice teachers‘ dispositions toward instructional
technology as well as increase their understanding of instructional strategies when integrating
technology into their future classrooms (Doering, Hughes, & Huffman, 2003; Lambert, Gong, &
Cuper, 2008). Similarly, the efficacy of integrating technology use throughout the teacher
education program has been demonstrated in a variety of contexts, (e.g., Pope, Hare, & Howard,
2002; Kariuki & Duran, 2004). A high level of technology integration in a teacher education
program typically includes a professor modeling followed by student practice, an infusion of
student and professor use across campus and field-based activities, a consistent message that
technology integration is instructional, and an emphasis on the use and integration of a variety of
educational technologies (Persichitte, Caffarella, & Tharp, 1999).
Yet, research has shown that teacher preparation programs have not adequately modeled
the use of technology in their methods courses (Adamy & Boulmetis, 2006) or incorporated
effective approaches to technology integration into single technology courses (Brown &
Warschauer, 2006). Additionally, research indicates the ways various technology integration
strategies are implemented within teacher preparation programs are often conflicting and rarely
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evaluated well (Kay, 2006; Mims, Polly, Shepherd, & Inan, 2006). It therefore remains unclear
which strategies are most effective for successfully preparing preservice teachers to integrate
technology into their future classrooms (Lampert et al., 2008).
Preservice Teachers’ Use of Technology
Numerous curriculum ideas and experiences have been proposed for preparing preservice
teachers to use instructional technology effectively in the classroom setting. While the research
indicates that stand-alone technology ―skills‖ classes do not provide adequate experiences to
prepare preservice teachers to effectively use technology in their future classrooms, there is little
empirical evidence that other methods and models are any more effective (Ottenbreit-Leftwich,
Glazewski, & Newby, 2010). For example, Kay (2006) reviewed 68 studies from different
teacher education programs examining 10 different strategies used to teach educational
technology to preservice teachers. One strategy is a fully integrated approach where no single
technology course is offered. This strategy has shown some success in improving preservice
teachers‘ confidence, increasing their technical skills, and providing meaningful learning
opportunities with computers. However, even in these programs that have infused technology,
preservice teachers have reported that they observed little or no faculty modeling of technology
integration by faculty or classroom teachers (Adamy & Boulmethis, 2006; Brown & Warschauer,
2006; Kay). The research suggests that the faculty is not always prepared to integrate technology
due to lack of available training or time for training (Adams, 2002). Yet, for preservice teachers,
lack of modeling can deter the likelihood of their eventual use of these teaching tools. Without
effective models of technology integration, preservice teachers tend not to transfer technological
skills to their future classroom instruction (Brown & Warschauer; Vrasida & McIsaac, 2001).
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Regardless of previous preparation, technology integration during preservice teaching
often depends on specific environmental factors such as classroom management, support of the
cooperating teacher, and computer access (Henning et al., 2007; Chen, 2010). For example,
Doering et al. (2003) followed 10 student teachers who began their student teaching experience
confident of their ability to integrate technology into the curriculum. By the end of the
experience, however, 7 of the 10 perceived themselves to be unsuccessful due to either lack of
computer access, difficulties with classroom management, lack of technology support such as
appropriate software, or lack of support from the cooperating teacher.
In addition, Chen (2010) identified five variables, including school context/environment,
self-efficacy, and beliefs about the benefits of using instructional technology, that influenced
preservice teachers‘ use of technology to facilitate learning. Analysis results indicated that
preservice teachers‘ perceived confidence in using computers in general and integrating
technology into their teaching was a strong factor in their decisions to use technology to facilitate
students‘ learning with technology. Context, measured as their perceived level of support and
time for technology use, had a moderate direct impact on preservice teachers providing
opportunities for their students to learn with technology.
Self-Efficacy and Technology Integration
Technology integration is defined as teachers utilizing content and technological and
pedagogical expertise effectively for the benefit of students‘ learning (Pierson, 2001). Successful
technology integration depends on a variety of factors, including types of lesson plans, decisions
concerning hardware, and availability of software (Bitner & Bitner, 2002). Whether all these
factors yield the wanted learning outcomes or not is usually determined by one individual, the
teacher. It is the teacher‘s skills, beliefs, attitudes, perceptions, opinions, personality, knowledge,
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among many other factors, that affect the choices they make about what, when, and how to teach
through using computer technologies (Nespor, 1987; Bitner & Bitner). Among these factors,
however, computer affect, defined as one‘s attitudes, values, and self-judgments about using
classroom technologies, can exert a profound effect on one‘s teaching behaviors (Milbrath &
Kinzie, 2000). Therefore, if teachers are expected to be effective users of computer technologies,
it is essential that they have positive attitudes and high self-efficacy perceptions in using them.
Bandura (1994) defined self-efficacy as people‘s beliefs about their capabilities to
perform. People who doubt their capabilities resist difficult tasks and give little effort to them.
The focus is not on the skills one has, but on the judgments one has of what one can do with
these skills. Self-efficacy theory has been used to analyze teacher effectiveness and student
learning in various educational settings. Different studies indicate that teachers‘ self-efficacy
beliefs can impact their teaching skills (Gurvitch & Metzler, 2009; Marcinkiewicz, 1993; Martin
& Hodges-Kulinna, 2003). In addition, teacher self-efficacy beliefs have been found to increase
students‘ learning motivation and academic achievement (Caprara, Barbaranelli, Steca &
Malone, 2006; Tschannen-Moran & Hoy, 2007). Teachers with high self-efficacy beliefs tend to
promote student autonomy, are more likely to confront student management problems than to
respond permissively, and are more successful at keeping students on task (Ross, 1998).
Self-efficacy beliefs can also be used to explain technology usage behaviors (Teo, 2009).
For instance, Compeau and Higgins (1995) examined the factors that affect an individual‘s use
of technology and found that participants with higher self-efficacy beliefs used computers more
often and experienced less computer-related anxiety. Compeau and Higgins also noted that
individuals with higher computer self-efficacy beliefs tend to see themselves as able to use
computer technology. On the other hand, individuals with lower computer self-efficacy beliefs
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become more frustrated and more anxious working with computers and hesitate to use computers
when they encounter obstacles.
Different studies have investigated the nature of self-efficacy beliefs in technology for
teaching (Wang et al., 2004). A study conducted by Albion (1996) investigated student teachers‘
dispositions towards computers and their use of computers in primary-school classrooms during
a final-year practicum. Results suggested that lack of confidence for teaching with computers is
an important factor in influencing the student teachers‘ levels of computer use in the classroom.
Later research examining self-efficacy beliefs toward technology use have focused on their
influence on attitudes toward technology integration (Wang et al., 2004) and intention towards
use (Anderson & Maninger, 2007). These studies have provided insight into the relationship
between self-efficacy beliefs toward technology in predicting usage behavior. Albion (2001)
noted that teachers' self-efficacy or belief in their capacity to work effectively with computers
was a significant factor in determining their patterns of computer use. This implied that decisions
to use computers in classrooms or in schools are likely to be influenced by teacher beliefs. That
is, teachers' beliefs about their ability to use computers effectively for instruction significantly
influence the patterns of classroom computer usage. Taken together, these studies suggest that
teachers‘ self-efficacy beliefs are useful indicators of technology integration (Albion, 2001;
Wang et al., 2004).
Coupled with the fact that most digital natives are enthusiastic users of technology, it
seems reasonable to expect them to be more ready to use technology for teaching as preservice
teachers than previous generations of teachers (Lei, 2009). Yet, up to this point, almost all
studies and survey reports on this group focus on digital natives as K-12 students. The limited
body of research that has examined digital natives as preservice teachers has drawn some
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specific conclusions about their technology habits and practices. It appears that today's
preservice teachers are considered to be digital natives by definition. Yet, these teachers
experience huge disconnects when it comes to applying digital technologies within the
classroom, in part due to their self-efficacy beliefs regarding technology integration, as well as
different classroom factors that impact how they use instructional technologies (Albion, 1996;
Henning et al., 2007; Lei, 2009; Russell, Bebell, O‘Dwyer, & O‘Connor, 2003).
Rationale for the Study
Recently, a National Center on Education and the Economy (NCEE) issued a report on
the skills of the American workforce and the relationship between the economic and educational
endeavors of the United States (NCEE, 2007). This report states that in a globalized economy,
the United States is no longer able to claim to have the best-educated workforce in the world.
Instead, it suggests that economic leaders move beyond building capacity in United States‘
systems, and begin to focus on keeping up with other competing countries. It points out that
highly skilled workers in countries like China and India are willing to work at significantly lower
wages. With innovations in transportation and communications technology that make business
operations across continents appear seamless, new levels of competition are arising on different
economic frontiers. For the first time ever, United States workers are in direct competition with
workers across the world. In order to meet this competition, the report recommended preparing
all individuals with competency in foundational understandings of reading, writing, speaking,
mathematics, science, literature, history, and the arts. The report also recommends that American
workers need more sophisticated skills in terms of technology innovation, renewing these
innovations through creative processes, and working collaboratively to sustain these efforts.
Widespread changes in education and training are necessary, according to this report, to
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minimally maintain the current standards of living in the United States (National Center on
Education and the Economy, 2007).
This mandate is echoed in the new National Educational Technology Plan, Transforming
American Education: Learning Powered by Technology (U.S. Department of Education, 2010).
In order to compete globally, the plan calls for applying the advanced technologies used in our
daily and professional lives to our entire educational system in order to improve student learning,
accelerate the adoption of effective teaching practices, and use data and information for
continuous improvement in student learning. Under the teaching goal, it specifically advocates
that professional educators be supported by technology that connects them to data, resources, and
learning experiences that enable and inspire more effective teaching. To meet this goal, it
recommends that: preservice and in-service educators to be provided with preparation and
professional learning experiences powered by technology that close the gap between students‘
and educator‘s fluencies with technology and transform the preparation and professional learning
of educators and education leaders by leveraging technology to create career long personal
learning networks within and across schools, preservice preparation, and in-service educational
institutions (U.S. Department of Education, 2010, p. xviii).
Therefore, to prepare preservice teachers to succeed in integrating technologies
successfully in the classroom, it is necessary to explore the external and internal factors that
guide their technology integration readiness (Perkman, 2008). Examples of intrinsic factors
include preservice teachers‘ attitudes towards, self-efficacy beliefs, knowledge, and motivation
in using technologies. Extrinsic factors include access to technology, internal versus external
classroom technology support, as well as professional development in technology training
(Perkman, 2008). These factors can play important roles in the development of successful
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educational technology strategies and practices (Doering et al., 2003; Lambert et al., 2008).
Understanding how technology has impacted preservice teachers as digital natives also provides
a helpful lens in which to view this problem. Therefore, identifying meaningful ways of
assessing digital native preservice teachers‘ self efficacy beliefs regarding technology integration
that are reliable and valid can benefit all stake holders with a focus on better preparing future
teachers.
Purpose of the Study
Having grown up with technology, one might expect that digital native preservice
teachers would be more confident in integrating technology in the classroom than previous
generations of teachers (Lei, 2009). Yet up to this point, almost all studies and survey reports on
this group focus on digital natives as K-12 students (Wood, 2006; Zevenbergen & Logan, 2008).
This study would therefore provide a closer examination of current preservice teachers as digital
natives. By conducting this research, one may develop a deeper understanding of this group‘s
self-efficacy beliefs, practices, and expertise regarding technology and its impact on their
teaching.
Research Questions
In order to examine Walnut Hill University Partnership students‘ self-efficacy beliefs
regarding their technology experiences and skills as digital natives within their Partnership
teaching semester, the following questions helped to frame this study:
1. Was there a difference in technology integration self-efficacy beliefs of beginner,
intermediate, and advanced digital natives preservice teachers at the beginning compared to
the end of their Partnership teaching semester?
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2. How do technology integration self-efficacy beliefs relate to the digital native preservice
teachers‘ technology skills and experiences?
a. How do the pre-test self-efficacy beliefs and the digital native preservice teachers‘
pre-test technology skills relate?
b. How do the post-test self-efficacy beliefs and the digital native preservice
teachers‘ post-test technology skills relate?
3. What factor(s) do the digital native preservice teachers identify as changing their technology
integration beliefs during the Partnership teaching semester?
Design and Methods
For this study, a mixed methods design was conducted in order to examine the group‘s
self-reporting self-efficacy perceptions, beliefs, and technology skills as digital natives.
Quantitative data was gathered from participating preservice teachers in an electronic survey
format at the beginning and the end of the Partnership teaching semester to help ascertain their
self-efficacy perceptions and beliefs using classroom technologies as well as their self-reported
technological skills and experiences as digital natives. In addition, qualitative data was gathered
at the end of the Partnership semester. This study used an interpretive qualitative approach. The
rationale of this study and its design was to capture the behaviors and perceptions of the
participants using a quantitative survey instrument. The qualitative data was then used to help
supplement and expand upon these findings. Using interviews, questions were asked to identify
this group‘s technological knowledge and skills, as well as to examine their self-efficacy beliefs
regarding technology integration. Also, a document review was conducted of the Partnership
materials, including the course syllabus, Partnership rubrics and evaluation documents, as well as
the interview participants‘ lesson plans and student products, in order to determine if participants
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were integrating technology into their instruction. By doing so, it strengthened the study by
combining these methods for added breadth and depth, as well as supported the results through
triangulation of the data (Creswell, 2007).
Summary
Investments in educational technologies in U.S. public schools have increased greatly
over the past twenty years (Nagel, 2008). Preservice teacher preparation has been consistently
emphasized as being a critical component toward successfully integrating technology into the
classroom. Evidence suggests that many teacher candidates, however, are not prepared to use
these tools in their instructional practice. In fact, successful technology integration during
preservice teaching often depends on specific environmental factors, such as classroom
management systems, support of the cooperating teacher, and computer access (Henning et al.,
2007; Kay, 2006).
At the same time, there is a common assumption supported by educators and popular
media that today‘s preservice teachers are digital natives. They have been raised with digital
media and have spent a great deal of time using the Internet and engaging with different digital
technologies (Prensky, 2001). An assumption could be made that, as digital natives, preservice
teachers would feel more comfortable and at ease in integrating technology into their classroom
curriculum as compared with veteran teachers. Their confidence in their self-efficacy beliefs in
their classroom technological skills would be more advanced than previous generations of
students (Bandura, 1994; Guo et al., 2008). There is substantial evidence to suggest that teachers‘
self-efficacy beliefs about technology integration may be a significant factor in determining
patterns of classroom computer use (Wang, Ertmer, & Newby, 2004).
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CHAPTER 2
REVIEW OF THE LITERATURE
This chapter reviews the literature surrounding preservice teacher‘s self-efficacy beliefs,
specifically their confidence in their abilities to integrate technology within the learning
environment. In addition, Prensky‘s (2001) digital native construct was used as a lens in which to
examine this group‘s technology skills and practices. The literature was systematically retrieved
from online sources using the Educational Research Information Center, (ERIC), ProQuest, and
Dissertation Abstracts. Both theoretical reports and empirical studies reported in peer-reviewed
journals or from reputable conferences were included.
Based on the American Educational Research Association standards of research, the
articles found in the following search were vetted for use. The initial searches using the
keywords ―preservice teachers‖ and ―preservice teacher preparation‖ identified extensive
literature on the topic. When cross-referenced with ―technology integration‖ to begin to examine
the relationship between preservice teachers and their technology integration practices, the
literature began to narrow. There is considerable literature on specific topics of ―self-efficacy,‖
―technology integration,‖ and ―preservice teachers,‖ which includes both quantitative and
qualitative studies. These studies reported findings using self-report surveys as well as
interviews, and results were analyzed using methods from descriptive to complex statistical
methods. The final search attempted to identify self-efficacy beliefs and technology integration
literature specific to digital native preservice teachers. There are extensive theoretical and
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empirical articles on self-efficacy, but none that used these specific keywords. When the search
excluded self-efficacy, only two empirical articles were found using these specific terms.
Advancements in Computer Technology
Beginning in the 1980‘s, the world began to change rapidly as result of new
advancements in computer technology (See Table 3). Microcomputers were introduced. The first
online bulletin board system allowed people to read news online, exchange information and send
one another messages. Usenet groups, organized around different topics of interest to
communities of users, became increasingly popular. E-mail also began to gain popular usage
later in the 1980s. The World Wide Web debuted in 1989, with easy-to-use browsers widely
accessible a few years later. Search engines, portals, and e-commerce sites emerged during the
1990s. By the turn of the century, the first social networks and blogs were created. The iPod was
introduced in 2001, which helped usher in a new era of hand-held mobile devices. Social
networking sites such as MySpace and Facebook were unknown in 2002, but now have more
than 100 million monthly users. As of 2011, worldwide Internet use has grown to more than two
billion users (Miniwatts Marketing Group, 2011; Palfrey & Grasser, 2008; Rosen, 2010).
The pace of technological adoption is also remarkable to consider. Studies in market
research indicate that the ―penetration rate‖ for a technology to be adopted within society is
when it has been used or purchased by 50 million consumers. As shown in Figure 1, the radio,
the telephone, and television took many years to penetrate that society. When considering newer
technologies and websites, it is interesting to note they have been adopted within a span of 5
years or less. YouTube, for example, went from inception to 50 million consumers within a
single year (Rosen, 2010).

24

Table 3: Key Developments in Computer Technology by Decade, 1980s-2000s
Decade

Key Developments

1980s

Apple I and Apple II computers
Microsoft DOS
IBM creates its first PC
Flash memory
Macintosh computer
First laptop sold to public
Laser jet printer
ARPANET, forerunner of the Internet
Email
Global Positioning software
World Wide Web is invented

1990s

CD-ROMs and Videodiscs
Mosaic browser, precursor to Netscape
Internet browsers, e.g. Yahoo & Google
Pentium I and II processors
Windows ‘95 and ‗98
Multimedia software
Java software
56K modem is invented
DVDs
50 million users connected to Internet

2000s

Broadband connections
Voice recognition software
Social networks, i.e. MySpace, Facebook, Twitter
Streaming video and audio
Virtual reality software, devices, and online environments
iPod invented
Smart technologies, i.e.. Smart Board, iPhones
Mobile computing, i.e. iPad, tablet PCs
Web 2.0 tools, e.g. blogging, wikis
Open Source software and web content
eBooks
Cloud computing

Note. Adapted from Johnson, Smith, Willis, Levine, & Haywood, 2011; Shelley, Cashman, Gunter, & Gunter, 2009.

Only a few decades ago, computers were very expensive to operate and maintain. Now
they are becoming increasingly portable and ubiquitous. This new era of dynamic, digital
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technology has greatly impacted how people live their lives, relate to one another, and to the
world around them (Lei & Zhao, 2008, Palfrey & Grasser, 2008).
Figure 1. Pace of Technology Graph
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Figure 1. Pace of technology ―penetration‖ rate indicated by years to reach 50 million users. Adapted from Rewired:
understanding the igeneration and the way they learn (p. 9), by Rosen, L. D., 2010, New York: Macmillan.

Educational Technology
The ongoing emergence of new technologies has also impacted how teachers use these
tools within the classroom to help students learn. Lever-Duffy & McDonald (2011) define
educational technology as ―any technology used by educators in the support of the teaching and
learning process‖ (p. 5). Depending upon the context and the learning needs, educational
technology serves both students and teachers in a variety of ways. For example, a teacher might
use educational technology to enhance communication with their students. They might employ a
specific process or technology to in order to address their students‘ specific learning styles or
intelligences. They could incorporate computer-learning software into their instruction in order
to motivate students to engage with complex content. Educational technologies, therefore, can be
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used to enhance and support the teaching-learning process at any point within the instructional
process (Lever-Duffy & McDonald; Smaldino et al., 2011).
The field of educational technology is dynamic and continually changing as new
technologies are being introduced and incorporated into the classroom setting. As the pace of
technology increases, it requires teachers in all disciplines to develop an understanding of how to
effectively plan, implement, and evaluate instruction that can foster student success in
technology-rich learning environments (Keengwe et al., 2009). It is important that they develop
skills to effectively integrate these emerging classroom technologies and teach students who
have grown up in this digital age of technology to compete and succeed in the workplace (LeverDuffy & McDonald, 2011; U.S. Department of Commerce, 2004).
Digital Natives
Over the past decade, much has been written about the technology skills, preferences and
experiences of students. A common theme within this discourse is that current generations of
students, specifically university students, are more competent and capable in using information
computer technologies (ICT) as compared to previous generations (Bennet, Maton, & Kervin,
2008; Guo et al., 2008). Prensky (2001), in his article on Digital Natives and Digital Immigrants,
provides a unique construct in which to view this discourse. In addition, while Prensky‘s
construct is 10 years old, it has provided a framework for key studies in the evolution of
educational technology and its impact on student learning (Selwyn, 2009; Guo et al., 2008).
According to Prensky (2001), change in education is required because higher educational
institutions are not meeting the needs of a new generation of ―tech-savvy‖ students. Prensky
asserts that these students are different compared to previous generations as a result of their
continuous exposure to and interaction with modern technologies. Within this framework,
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Prensky defines students born after 1980 as digital natives because they have been raised with
digital media, and spend a great deal of time using the Internet and engaging with new digital
devices. Prensky details the media consumption habits of this group: ―Today‘s average college
grads have spent less than 5,000 hours of their lives reading, but over 10,000 hours playing
video games (not to mention 20,000 hours watching TV). Computer games, emails, the Internet,
cells phones and instant messaging are integral parts of their lives‖ (Prensky, p. 1).
In labeling these students as digital natives, Prensky (2001) claims that the digital
environment in which they have grown up in has changed the way they think and learn. ―It is
now clear that as a result of this ubiquitous environment and the sheer volume of their interaction
with it, today‘s students think and process information fundamentally differently from their
predecessors‖ (p. 1). As a result, he states that digital natives prefer receiving information
quickly, are capable of processing information rapidly, learn by multitasking, prefer active rather
than passive learning, and rely heavily on communications technologies to access information
and interact socially (Prensky).
In contrast, Prensky (2001) defines the previous generation of technology users as digital
immigrants, those who were not born into the digital world, but have learned and adopted many
new technologies. By having not grown up within this environment, Prensky argues that digital
immigrants cannot fully understand the ways in which digital natives interpret, communicate,
and learn. He regards this disparity as the ―biggest single problem facing education today‖ (p. 3).
He concludes that the learning preferences and skills that characterize digital natives are
incompatible with the current teaching practices of digital immigrants and urges educators to
adjust their pedagogical models to help this new generation of students (Prensky).
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Key Studies on University Student Technology Access and Use
While there are different issues to consider when reviewing Prensky‘s (2001) construct,
two ideas appear to be central to his claims about digital natives. One is that having grown up
with digital technologies, students will be more adept in using these tools than older generations.
Yet, some researchers point out that digital natives may not be as technology savvy as Prensky
claims. For example, in the Educause Center for Applied Research (ECAR) Study of
undergraduate students and information technology, 2004, a comprehensive large scale study of
undergraduates and their technology use, Kvavik et al. (2004) found that students‘ technology
use varied greatly. Using a mixed method design, a survey provided quantitative data from a
sample of 9,350 freshmen and 9,050 seniors, with a response rate of 4,374 participants from 13
U.S. higher education institutions. In addition, interviews with 132 students in focus group
settings at six institutions and with 23 administrators provided qualitative data. In analyzing the
results, the authors found that, in terms of technology ownership, 82% of freshmen and seniors
owned cellular phones, 62.8% owned personal desktop computers, 46.8% own laptops, and
11.9% owned PDAs.
They also found that most students use technology first for educational purposes,
followed by communication, and lastly for presentation. Students reported using a computer for
writing documents (99.5 %) and e-mail (99.5 %), followed by surfing the Internet for pleasure
(97.2 %) and for classroom activities (96.4 %). Students also indicated how they used their
computers. Classroom activities topped the list of reasons for computer use with an average of 3–
5 hours per week. Using a computer for writing documents, surfing the Internet for pleasure, and
processing e-mail were the next most frequently reported uses of technology. Students used more
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specialized applications the least (21%) such as those for creating graphics, Web pages, and
video/audio production (Kvavik et al., 2004).
When analyzing students‘ technology skills, they varied significantly depending upon the
application being used. Students rated themselves highly skilled in the use of communications (email and instant messenger), word processing, and the Internet. Skills with graphic tools and
creating Web pages were rated at low levels. Seniors tended to rank themselves higher than
freshmen with tools such as PowerPoint and spreadsheets. The student major was also a
significant factor, with the highest skills reported by business, engineering, and life sciences
students. While the students generally reported themselves fairly skilled at computer
applications, in the qualitative interviews, students noted that they learn just enough functionality
to accomplish their work and do not have in-depth application knowledge (Kvavik et al., 2004).
The limitations of this study include the sample method and the reliance on quantitative
methods. While the universities chosen were selected to represent a mix of the different types of
higher education institutions found in North America, the types of universities selected were
limited to 11 public universities and 2 private universities. Smaller institutions were excluded
from the results. In addition, most of these institutions were located in Wisconsin, with one
university being in California and one located in Philadelphia. The authors acknowledge this
issue by advising readers to use caution when interpreting the data, as it was limited to only 13
institutions. While the quantitative data findings were impressive, the sample size of the focus
group interviews was limited. Also, this study was conducted before the onslaught of social
media, such as Facebook, Twitter, and Skype, that we are familiar with today (Kvavik et al.,
2004).
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When considering these findings, it is interesting to note that students‘ technology use
varied greatly. Although a majority of the respondents (93.4%) owned personal computers, a
significant proportion of them indicated lower technology skills than expected. Also, it appears
that high levels of use and skill did not necessarily translate into preferences for increased use of
technology in the classroom (Kvavik et al., 2004). This is echoed in a more recent large-scale
study by ECAR (2010). This study by Smith and Caruso (2010) is a longitudinal extension of the
annual 2004 through 2009 ECAR studies. It is based on quantitative data from a survey of
36,950 freshmen and seniors at 100 four-year institutions and students at 26 two-year
institutions. Data were was also collected from student focus groups that included input from 84
students at 4 institutions, a review of qualitative data from written responses to open-ended
questions, as well as statistical comparisons with prior survey data.
Smith and Caruso (2010) noted that since the 2004 ECAR study, student ownership of
computing devices has moved toward portability. While 93% of students owned a computer in
2004, most owned desktops. By 2010, computer ownership has increased to 99% and shifted
dramatically away from the desktop, with 89% now owning either a laptop or netbook computer.
Students are also rapidly adopting Internet-capable mobile devices. In fact, two-thirds of student
respondents (63%) said they own an Internet-capable mobile device, an increase from the 51%
ownership reported in 2009. More than three-quarters of students (77%) who own an Internetcapable handheld device use the device to access social networking websites. On average,
respondents report spending 21.2 hours per week on the Internet for school, work, or recreation
(Smith & Caruso, 2010).
Smith and Caruso (2010) also found that the more students use a technology, the higher
they assess their skills with it. This is interesting to consider in that students also indicated that
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they did not have all the technology skills they needed. They reported being fluent in common
office suite software and searching the Internet, but not as skilled in other technologies used in
their courses. Half of the respondents (50%) agreed that when they entered college, they were
adequately prepared to use instructional technology (IT) as needed in their courses. About the
same percent (47%) agreed or strongly agreed that by the time they graduate, the IT they had
used in courses will have adequately prepared them for the workplace (Smith & Caruso).
The overall student response rate for this study was low, 10.7%. In addition, the
qualitative data collected was limited in scope and size compared to the quantitative results.
Also, the institutional participation in the study was voluntary. Since the institutions used
varying models to select students to participate, the survey‘s results could be generalized to the
responding students, but not necessarily to the entire group of participating institutions (Smith &
Caruso, 2010).
These results point to the need for more training and experiences with technologies for
undergraduate students (Smith & Caruso, 2010). They also conflict with Prensky‘s (2001)
premise that university students are more adept in using technology than older generations. Other
current studies about university students and technology use highlight this as well. In Australia,
Kennedy et al., (2008) surveyed 2120 freshman students from a large urban university setting.
This study focused on the extent of students‘ access to and use of established and emerging
technologies for learning. Established technologies were defined as computers, mobile phones,
and email. Emerging technologies were defined as social networking sites, blogs, wikis, RSS
feeds, Voice over Internet Protocols, such as Skype, and podcasts. As the authors were interested
in students who fell into the category of Digital Native based on age, the analysis of the data was
restricted to students born after 1980. Therefore, most of the students who participated in the
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study were between 17 to 21 years of age when they completed the survey. Interestingly, more
females (62.4%) than males (37.5%) responded to the survey (Kennedy et al.).
Analysis showed that a high proportion of the students had unrestricted access to a
desktop computer (89.5%). Additional analyses showed that 70.5% of students had access to
both a desktop and laptop computer while only .06% of students (n=11) had access to neither.
Those indicating having unrestricted access to mobile phones composed 96%. The majority of
the respondents also relied on computers for general study purposes and to create digital
documents. On a weekly basis, 56.6% of the participants used the computer to write documents,
22.5% used a computer to create graphics or manipulate digital images, and 26.3% used the
computer to play digital music files. In general, the majority of students (over 85%) used the web
for study purposes, to gather general information, as a pastime, to send and receive email, and for
instant messaging (Kennedy et al., 2008).
Results indicate that these students were incorporating a range of established
technologies into their daily lives. However, a substantial proportion of these students (20%) did
not use many emergent technologies, including creating a website, keeping a blog, web
conferencing, using social networking software, reading RSS feeds, or developing a wiki.
Moreover, for a number of activities that involved using these specific technologies, the
proportion of students who had never used a particular emergent technology outweighed those
who had used these tools. These findings indicate that many first-year students are tech-savvy.
However, when one moves beyond established technologies and tools (e.g., computers, mobile
phones, email), the patterns of access and range of use with other technologies showed
considerable variation. Kennedy et al. (2008) concluded that one ―cannot assume that being a
[digital native] is synonymous with knowing how to employ technology-based tools strategically
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to optimize learning experiences in university settings‖ (p. 118). These findings should, however,
be considered carefully. First, the patterns of technology use may have changed since this data
was collected in 2006. Secondly, while the results are drawn from a relatively large sample, the
sample is limited to first-year students. Also, the authors did not analyze participant results in
terms of their intended area of study (Kennedy et al.).
Similarly, a recent study by Nagler and Ebner (2009) surveyed 821 first-year
undergraduate students (56% of the first-year student population). They examined technology
use for both learning and socializing, focusing on patterns of Internet access, use of hardware
devices, and students‘ preferences for and experiences with Web 2.0 tools. As like the previous
studies, the authors found a high percentage of students had laptops (82%), mobile phones,
(100%), and personal computers (60%). The majority of the participants indicated that they used
email (99.8%) and instant messaging (96.4%) regularly. Almost 100% of the students used
Wikipedia and YouTube to access content and media on the web. Interestingly, roughly 45% of
the students indicated that they knew about certain Web 2.0 tools such as social bookmarks, RSS
feeds, wikis, and blogs, but did not use them. The authors concluded ―the so-called Net
Generation exists if we think in terms of basic communication tools like email or instant
messaging. Writing an email, participating in different chat rooms, or contributing to a
discussion forum is part of a student‘s everyday life‖ (p. 7). While these participants indicated
using certain technologies in their everyday life, their patterns of access and use of a range of
technologies again showed considerable variation (Nagler & Ebner).
When reviewing this study, the authors do not indicate the students‘ overall skill level.
Additionally, the authors do not include the ages of the participants. Therefore, it is impossible to
determine what proportion of the students fall within the digital native category. Finally, the
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results of the data could be biased since the information was collected from a technical university
where the student population could be considered to have more technical abilities (Margaryan,
Littlejohn, & Vojt, 2011).
A study by Oliver and Goerke (2007) showed similar patterns of student access to
information technologies. Those surveyed were 700 incoming university students in order to
examine their levels of Internet access, device ownership, and use of emerging tools for study
and social purposes. The study examined these factors in two cohorts: the first was with Business
and Engineering students in 2005, and the second was with Engineering students in 2007. In
2005, 413 students completed the survey; three quarters (76.8 %) were enrolled in a Business
cohort and the remainder was enrolled in an Engineering cohort. Nearly two-thirds were male
(62.3%), over two-thirds (69.5%) stated that their first language was English, and a majority
(88.6%) was between 17 and 25 years. In 2007, 290 engineering students completed the survey.
Once again, the cohort was predominantly male (85.2%), over three-quarters (77.6%) indicated
that their first language was English, and a large majority (97.9%) were between 17 and 25
years. Although the sample size was smaller for the second cohort, certain common trends
appeared between both groups in terms of technology use. Roughly 55% of both groups had
access to laptops and hand-held computers. Additionally, within both groups, only about 20%
used blogs or pod casts (Oliver & Goerke). These results demonstrate high levels of ownership
of certain technologies by the participants. However, the researchers found that only a small
group of students were engaged in creating their own content and multimedia for the Web. This
again contradicts Prensky‘s (2001) claim that digital native students have greater levels of skill in
terms of technology use (Margaryan et al., 2011).
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In terms of limitations, the authors report the types of technologies students use and have
access to, but do not indicate their overall skill level or context in which they are used. This
study also provides no qualitative data to enhance its findings. The sample is limited to only
business and engineering students. In both instances, the population is primarily male. In
addition, the results of the data could be skewed because the authors are looking at two distinctly
different cohorts and their technology use patterns (Oliver & Goerke, 2007).
Based on survey data from 1222 undergraduate students studying at UK higher education
institutions, Selwyn (2008) analyzed students‘ use of the Internet as a source of academic
information for their studies. In particular, it looked at student academic use of the Internet based
on a range of potential influences, including access and expertise, students‘ year of study,
gender, age, ethnicity, and educational background. Of the sample, 57 % (n=690) were female,
89% (n=1079) classified themselves as white, and 99% (n=1207) were noninternational students.
Ages ranged from 17 to 50 years (mean age=19.0 years). Participants were studying a broad
range of subject disciplines including social studies, humanities, business, medicine, and law,
with the majority (50%) studying social studies or humanities. Analysis of this data suggested
that students‘ academic Internet use was most strongly associated with their gender and degree of
study rather than other individual characteristics such as differences in technology access or
expertise. For example, female students were significantly more likely to use the Internet for
academic purposes than male students. Also, students majoring in medicine and social studies
were also more likely to use the Internet for educational purposes than students in other
academic disciplines. One limitation that stands out when considering this study is that the
sample is skewed towards students studying social studies and humanities subjects. Also, it
limits the study to primarily White respondents.
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A quantitative study by conducted in the US by Hargitaii (2010) found similar results
when examining undergraduate students‘ Internet use. This study focused on their
socioeconomic status, self-reported skills, and experience of digital native students when using
the Internet. The sample included 1060 (82% response rate) undergraduate students in a public
research university. When the data was collected in 2007, 97% of the participants were 18 to 19
years old. Over half were women (55.8%). Over a quarter (26.4 %) of the students came from
families where neither parent had more than a high school education, and almost half came from
families where neither the father nor the mother had a college degree (46.5 %). In terms of
ethnicity, 42% were White, 30% were Asian and Asian American, Hispanics made up 18%, and
7.7% percent were African American. When reviewing the findings, Hargattai found
considerable variation among students when it came to their access and skill level. In particular,
she noted that these differences did not appear to be randomly distributed. In fact, ―students of
lower socioeconomic status, women, students of Hispanic origin, and African Americans exhibit
lower levels of Web know-how than others‖ (p. 108). She concluded that the data did not support
Prensky‘s (2001) premise that young adults are universally knowledgeable about the Web.
Rather, there appeared to be systematic variation in online know-how even among high Internet
users depending upon their background (Hargitaii). While the results of this study are drawn
from a relatively large sample, the sample is limited to first-year students. Also, using a selfreported survey approach limits the scope in which these results can be applied.
Summary
While these studies provide valuable information in contributing to the body of empirical
evidence in this area, they share certain limitations. The first relates to methodological problems,
which limit the robustness of conclusions that can be drawn. Methodological issues include
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sample representativeness or over-reliance on either qualitative or quantitative methods. A large
majority of the studies focused on first-year students. Some studies did not provide information
as to the age of the participants. In addition, there was a lack of cohesion in terms of how
technology use and skill was defined.
In summary, though limited in scope and focus, the research evidence indicates that a
proportion of young people who enter college are adept with technology and rely on it for a
range of information gathering and communication activities. There also appears to be a
significant proportion of young people who do not have the levels of access or technology skills
as indicated by Prensky (2001). These studies also help us begin to understand where students
are, in general, with their technology skills when entering teacher preparation programs.
Digital Natives as Learners
The second idea central to Prensky‘s (2001) digital native construct is that, as a result of
their upbringing and experiences with technology, digital natives have particular learning
preferences or styles that differ from previous generations. Prensky asserts that digital natives
prefer receiving information rapidly, are adept at processing information rapidly, prefer
multitasking and learning through game-based environments, prefer active rather than passive
learning, and rely heavily on communication technologies to access information and interact
socially (Prensky). While the above studies addressed digital natives‘ technology use and skill
levels, the following studies look specifically at their interaction with technology through
multitasking and educational gaming, and how these affect their learning and information
processing abilities.
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MultiTasking
Research has found distinct variations in terms of how students multitask with
technology. For example, Rideout et al. (2005) conducted a survey of 3rd- to 12th-grade students
to explore their access to and recreational (nonschool) use of media, including newspapers,
magazines, books, television, DVDs and videotapes, video games, movies, radio, MP3s, CDs
and tapes, computers, and the Internet. In addition to surveys from 2,032 students age 8–18, 694
seven-day media-use diaries, collected from respondents who chose to participate, were used to
in order to determine the proportion of time spent media multitasking. The findings in the report
were based on a nationally representative sample of 80,000 parochial, private, and public schools
(Rideout et al.).
Research indicated that in terms of technology access in the home, the participants lived
in homes with an average of 3.6 CD or tape players, 3.5 TVs, 3.3 radios, 2.9 VCRs/DVD
players, 2.1 video game consoles, and 1.5 computers. One in four (24%) lived in homes with five
or more TVs, half (53%) lived in homes with three or more VCRs/DVD players, half (56%) had
two or more video game players, and one third (34%) lived in homes with a digital video
recorder. Cable or satellite TV service was widely available; more than 8 in 10 young people had
one or the other. Research also indicated that, about a quarter (26%) of the time that these
students were using one medium of technology, they were also doing something else media
related at the same time. ―Just under one-third (30%) of young people say they either talk on the
phone, instant message, watch TV, listen to music, or surf the Web for fun ―most of the time‖
they‘re doing homework‖ (Rideout et al., 2005, p. 23). Therefore, students‘ multitasking
activities varied depending upon their access to and interest with particular technologies.
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When reviewing this study, one limitation that stands out is the sampling method. While
the schools selected from the sample were meant to be representative of different types of
schools students typically attend, the results were restricted to parochial, private, and public
schools. In addition, the media-use diaries represented a self-selected sample, and as such, are
not necessarily representative of all children age 8–18 in terms of their media use and
multitasking habits (Rideout et al., 2005).
A qualitative study by Baek and Freehling (2007) examined high school students, from
economically disadvantaged households, and their home use of information and communication
technologies (ICT). The students‘ use of ICT was for the purpose of completing assigned and
unassigned homework outside of the school setting. The study was conducted at a large, urban
high school located in a midsized city in southern California. The school was located in a lowincome neighborhood with households reflecting a mix of immigrant, transient, and workingclass residents. From student registration records, about 71.4% of students at the high school
qualified for a free or reduced lunch (Baek & Freehling).
Eleven students were randomly selected for interviews. During this phase of the study,
participants explained that their reasons for using ICT was due both to its ease of use and its
ability to help accomplish tasks at a quicker rate. However, the multitasking capabilities of these
different computer technologies were found to be both facilitating and hindering factors in the
participants‘ use of ICT outside of school. For example, the capability to listen to music while
working on school-related assignments was a recurrent theme. However, playing games,
listening to music, and going to unrelated Web sites were all areas of distraction identified by
students as hindrances to their completion of homework (Baek & Freehling, 2007). The
limitations of the study include a lack of demographic information about the participants. While
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the authors reported that the participant sample was representative of the general school
population, they failed to provide descriptive analysis detailing the demographics of this
particular group. The results of the study could also have been strengthened with quantitative
data regarding the students‘ overall technology use inside of school (Baek & Freehling, 2007).
When considering these findings, it is interesting to note that students‘ ability to multitask
effectively with various technologies was not an automatic skill as Prensky (2001) predicted.
Although a significant proportion of the participants used these technologies to multitask, they
also noted how these technologies distracted them from their work. It therefore appears that high
levels of multitasking do not necessarily translate into students being able to learn more
effectively. This is echoed in a recent study by Bowman et al. (2010) on the impact of
multitasking while doing schoolwork. In an experimental study of 89 college students, the
researchers looked specifically at the effect of one form of media often used in multitasking,
instant messaging (IM) and its impact on students‘ abilities to read academic work. Eighty-nine
college students, 46 men and 43 women, age 17 to 46 years, participated in the study. The
majority of students were in their first- (46%) or second-year of college (33%), White/European
(74%), and attended school full time (91%). Student academic majors were well distributed and
came from all the schools in the University (Bowman et al.).
During the experiment, participants were randomly assigned to one of three conditions
(IM before reading, IM during reading, or no IM). A computer program was designed to simulate
an environment in which students would read an academic source while concurrently receiving
simulated instant messages online. The passage appeared on a total of five consecutive computer
screens. Five instant messages were framed as questions that students would typically ask of one
another in a first encounter, such as ―What do you like to do in your spare time?‖ Instant
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messages were accompanied by a sound and appeared in the midsection of the screens. Reading
comprehension and retention was tested using 25 multiple-choice test questions developed by the
authors and administered using the same computer. After reading the passage, participants then
responded to the test and demographic questions online. The time it took for the students to read
the passage, read and respond to the instant messages, and answer the questions were recorded
by the computer (Bowman et al., 2010).
Results indicated that students took significantly longer to read the passage when they
instant messaged (IMed) during reading than when they IMed before reading or did not instant
message (IM) at all. The additional time to complete the reading for the students who IMed
during reading averaged 22–59% greater than the reading time for other students, even after
subtracting the time spent instant messaging (IMing). However, there were no significant
differences in performance on the test measuring comprehension of the reading as a function of
IM condition. Prior IM use patterns did not relate to test performance or reading time. The
authors concluded that students commonly instant message while studying and believe they can
successfully multitask or switch between tasks without impacting their academic performance.
However, it appears that instant messaging and multitasking during academic endeavors has
certain drawbacks. Students may think they are accomplishing more by multitasking. Yet, these
findings suggest that they actually need more time to achieve the same level of performance on
an academic task (Bowman et al., 2010). One limitation that stands out when considering this
study is that the sample size is relatively small. Another is that it is skewed towards primarily
first- and second-year students. In addition, the study is limited primarily to White respondents.
Similarly, a recent survey by Junco and Cotten (2011) of college student technology
usage examined how instant messaging and multitasking affect students‘ perceived educational
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outcomes. A cross-sectional web-based survey provided quantitative data from a sample of
38,345 college students from four U.S. higher education institutions, with a response rate of
4,491 participants (11.4%). Key independent variables examined within this study included IM
usage, multitasking, high speed Internet access, and sociodemographics. Of the participants, two
thirds were female (62%) and one third was male (38%). Over two thirds of the participants
(68%) were between 18 and 22 years. The majority of the participants were White (77%). There
were roughly an equal number of participants from each class, including first-year students
(22%), sophomores (15%), juniors (23%), seniors (29%), and graduate students (11%) (Junco &
Cotten).
In analyzing the results, the authors found that instant messaging users spent a mean of
120 minutes per day actively chatting. In this sample, 97% of IM users reported multitasking by
doing something else on the computer while chatting, while 93% reported multitasking by
engaging in a noncomputer related activity, including watching television, talking on the phone,
etc., while chatting. Multitasking while using IM was also not isolated to casual activities.
Almost all IM users (93%) reported that they had actively chatted and performed schoolwork at
the same time. The majority of IM users (57%) reported that doing schoolwork while instant
messaging (IMing) had a detrimental effect on their schoolwork (Junco & Cotten, 2011).
There were also distinct differences in who reported that IMing had a detrimental effect
on their schoolwork. Students who reported that they do schoolwork while frequently IMing
were more likely to report academic impairment due to IM use than those who sometimes or
rarely used instant messaging. Also, as students‘ level of reporting that they did something else
on the computer while IMing increased, so did their reports of academic impairment due to IM
use. Similarly, students who reported doing other things, not on the computer, while frequently
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IMing, were more likely than those who did this rarely or never to report academic impairment
as a result of IM use (Junco & Cotten, 2011).
The greater the amount of time spent actively chatting via IM each day, the more likely
students were to report impairment. In addition to the effects of instant messaging and
multitasking, several of the control factors including gender, age, and class standing were
associated with reports of not getting schoolwork done due to IM use. For example, females
were more likely to report a detrimental impact of IM on their schoolwork compared to males.
Over 50% of each age group, other than those age 25 and older, reported that multitasking while
IMing was detrimental to their completing their schoolwork. Interestingly, even though older
students were less likely to report impairment, sophomores were more likely than first-year
students to report that their schoolwork had suffered because of multitasking. When reviewing
this study, one limitation that stands out is the low student response rate, 11.4%. Also, the
measures of technology usage are limited to instant messaging. Ideally, studies of this type
should examine a variety of types, amounts, and timing of technology usage to determine their
impacts on academic outcomes, rather than just IM use (Junco & Cotten, 2011).
In light of these results, however, the authors concluded that the amount of time IMing is
not necessarily beneficial for completing homework. In addition, multitasking while using IM,
whether when doing schoolwork or doing noncomputer related activities, appears to also be
detrimental for completing homework. This again contradicts Prensky‘s (2001) assertion that
students are adept at multitasking with technologies. At the same time, it is important to note that
this research occurred in 2011, where the types of technologies students have access to are
different from those that Prensky discusses (Junco & Cotten, 2011).
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Game-Based Learning
While Prensky (2001) claims that digital natives prefer using game-based environments
to understand and learn new concepts, there is no clear evidence that the interactivity prevalent in
most recreational computer games is applicable to learning. The enthusiasm for educational
games lies in the possibility of harnessing the high levels of engagement and motivation reported
by many game players to motivate students to learn. Although the idea has excited interest for
many years, and there is some evidence that highly modified game-based approaches can support
effective learning, the evidence regarding the success of educational computer games for
motivating and helping students to learn is mixed (Bennett et al., 2008).
For example, in a recent study at Swansea University in the UK, Ip, Jacobs & Watkins
(2008) surveyed 713 undergraduate students (10% of the entire student population). They sought
to examine relationships between gaming frequency and the students‘ exam performance. This
was studied in terms of students‘ gaming frequency, discipline of study, gender, and general
attitudes towards gaming and study, in order to determine whether or not the frequency of
exposure to such games actually affected academic performance. Using a short, web-based
questionnaire, students were asked to assess the amount of time and resources they spent on
video/computer games, as well as their attitudes toward this medium and other forms of popular
entertainment, such as movies, music, and television. The survey was administered at the end of
the school year after students had completed all their required assignments and tests. Students‘
academic performance was measured by taking their assessment results for all classes studied
during the 2003 to 2004 academic year. Using these assessment results, an overall examination
mark for each student was then calculated as a percentage based on the University‘s standard
grading procedure (Ip et al.).
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In terms of demographics, about half of the participants were male (51%) and the other
half female (49%); 49% of the participants were first-year students, 29% were sophomores, and
22% were juniors. In terms of study discipline, 40% of the participants were Humanities majors,
45% studied Science-related disciplines, and 15% studied a mixture of the two. Students were
placed into one of four gamer categories, which determined the extent to which they played
computer and/or video games. Group 1 was nongamers (12%). Group 2 was infrequent gamers
(17%), who spent on average less than 1 hour per day playing games. Group 3 was regular
gamers (60%), spending between 1 and 2 hours per day playing games. Group 4 was frequent
gamers (11%), and spent more than 2 hours per day playing games (Ip et al., 2008).
When analyzing the results, average examination results for nongamers were roughly
10% higher than frequent gamers for all three disciplines. Female students performed better than
male students across all three disciplines, while non and infrequent male and female gamers also
outperformed more frequent gamers. The authors also found a statistically significant negative
correlation between gamer type and examination results: frequent gamers achieved lower marks
than nongamers. This finding is true when examination results are taken as a whole (significant
at the 99% level), across the three main study disciplines (95% level), and also between males
and females (99% and 95% levels respectively) (Ip et al., 2008).
The authors conclude that the patterns uncovered here show strong indications that
frequent gamers (both males and females) generally perform less well than less frequent gamers
on examinations. However, these results should be treated with caution. While frequent gamers
generally appear to perform academically lower than nongamers, other confounding variables
could have also impacted the students‘ academic performance, such as spending excessive time
on TV, music, social events, or any other pastime (Ip et al., 2008). Yet, this undermines
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Prensky‘s (2001) assertions that digital native students perform and learn more effectively while
interacting in gaming environments.
Numerous studies have found that students‘ learning and academic achievement can be
enhanced by educational computer games. Yet, there is a lack of empirical research about the
effect of instructional computer games on student learning in formal school setting (Mitchell &
Savill-Smith, 2004). Kebritchi, Hirumi, & Bai (2010) found in a review of 40 studies related to
instructional games that only 16 empirical studies and four literature reviews focused on the use
of instructional games for facilitating learning in a formal school setting. Of the 16 empirical
studies contained in the literature review, only eight studies used experimental research design
incorporating control and treatment groups (Kebritchi et al.) Examining the effect of a treatment
without comparing it with a control group is problematic and can prevent one from drawing solid
conclusions about the effects of instructional games on student learning (Mitchell & SavillSmith, 2004).
Kebritchi et al. (2010) summarized the findings from the empirical studies (See Table 4).
They revealed that instructional games improved learners' achievement in 9 of 16 studies (Corsi
et al., 2006; Klawe, 1998; Ke & Grabowski, 2007; Lopez-Morteo & Lopez, 2007; Moreno, 2002;
Owston, Wideman, Ronda, & Brown, 2009; Papastergiou, 2009; Rosas et al., 2003; Yip &
Kwan, 2006), promoted learner's motivation in 4 of 16 studies (Klawe, 1998; Lopez-Morteo &
Lopez, 2007; Rosas et al., 003; Sedighian & Sedighian, 1996), and made no difference in
learners' achievement or motivation in 5 of 16 studies (Din & Calao, 2000; Halttunen &
Sormunen, 2000; Laffey, Espinosa, Moore, & Lodree, 2003; Lim, Nonis, & Hedberg, 2006;
McDonald & Hanafin, 2003).
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Furthermore, the results of the literature review indicated mixed results. Although the majority of
the empirical studies, 11 of the 16 (see Table 5), reported that using instructional games
improved learners' achievements and/or motivation, the comparison of the literature reviews'
conclusions also indicated mixed results (See Table 5). In fact, the literature reviews indicated
that the games were not always effective learning tools. For instance, Randel, Morris, Wetzel,
and Whitehill (1992) concluded that of 67 studies, 38 showed no differences between the game
and conventional instruction, 27 favored games, but again five used questionable methods and
three favored conventional instructions. The two reviews conducted by Emes (1997) and Harris
(2001) found no clear causal relationship between academic performance and the use of
computer games. Based on a review of 48 empirical studies, Hays (2005) found no evidence to
indicate instructional games were a preferred method of instruction in all situations. He also
concluded that empirical research on effectiveness of instructional games was fragmented and
filled with ill-defined terms and methodological flaws (Kebritchi, Hirumi, & Bai, 2010).
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Table 4 – Research Methods and Results of 16 Empirical Studies on Effect of Instructional Games
____________________________________________________________________________________________________________
Study
Dependent
Independent
Research Method
Game Subject
Results
Variables
variables
Student level
____________________________________________________________________________________________________________
1. Rosas et al. (2003)
Achievement
Mixed method,
Mathematics
Positive
Motivation
Experimental
& reading
Elementary
2. Sedighian & Sedighian Motivation
(1996)

Qualitative

Mathematics
Middle school

Positive

3. Klawe (1998)

Achievement
Motivation

Qualitative

Mathematics
Middle school

Positive

4. Yip and Kwan (2006)

Achievement

Mixed method,
Mathematics
Quasi- experimental Higher Ed

Positive

5. Lopez-Morteo & Lopez Motivation
(2007)

Computer
Experience

Quantitative

Mathematics
High school

Positive

6. Ke and Grabowski (2007) Achievement

Prior knowledge
Computer
Experience
Language
background
Prior knowledge
Computer
experience
SES
Language
background
Field independent/
dependent

Quantitative,
Experimental

Mathematics
Middle school

Positive

Quantitative,
Experimental

Mathematics
Elementary

Positive

Quantitative,
Experimental

Science
Higher Ed

Positive

Positive

Positive

7. Moreno (2002)

Achievement

8. Cameron and Dwyer (2005) Achievement

9. Corsi et al. (2006)

Achievement

Quantitative

10. Owston et al. (2009)

Achievement

Mixed method,
Experimental

Management
Higher Ed
Reading
Elementary

Mixed method,
Experimental

Computer
High School

11. Papastergiou, (2009a) Achievement
Motivation

Gender

Positive

12. McDonald & Hanafin Achievement
(2003)
Motivation

Qualitative,
Social studies
Quasi-Experimental Elementary

Mixed

13. Din and Calao (2000)

Achievement

Quantitative,
Experimental

Mathematics
Elementary

Mixed

14. Laffey et al. (2003)

Achievement

Quantitative,
Experimental

Mathematics
Elementary

Mixed

15. Lim et al. (2006)

Achievement

At-risk behavioral
problems

Mixed method

Science
Mixed
Elementary
16. Halttunen &
Achievement
Qualitative
Information retrieval Mixed
Sormunen (2000)
Higher Ed
____________________________________________________________________________________________________________

Note. Adapted from ―The effects of modern mathematics computer games on mathematics achievement and class motivation,‖ by
M. Kebritchi, A. Hirumbi, and H. Bai, 2010, Computers & Education, 55(2), p. 435.
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Table 5 – Literature Reviews on Effect of Instructional Games (Adapted from Kebritichi,
Hirumi, & Bai, 2010)
______________________________________________________________________________________
Literature Review
Number of reviewed studies
Results
______________________________________________________________________________________
1. Dempsey et al. (1994)
94
Positive effects
2. Randel et al. (1992)
67
Mixed effects
3. Hays (2005)
48
Mixed effects
4. Vogel et al. (2006)
32
Positive effects
5. VanSickle (1986)
26
Weak positive effects
6. Emes (1997)
3
No effects
7. Harris (2001)
2
No effects
8. Mitchell and Savill-Smith (2004)
Unclear
Mixed effects
______________________________________________________________________________________
Note. Adapted from ―The effects of modern mathematics computer games on mathematics achievement and class motivation,‖ by
M. Kebritchi, A. Hirumbi, and H. Bai, 2010, Computers & Education, 55(2), p. 439.

The contradicting views of the literature review, the existence of relatively few empirical
studies in school settings, and the cited methodological flaws in the empirical
studies necessitate further rigorous empirical study to help educators better understand,
implement, and facilitate instructional games in the classroom setting (Kebritchi et al., 2010).
In addition, this literature review indicates that students are not as adept and comfortable with
using educational computer games to support their learning and understanding as indicated by
Prensky (2001).
While these studies provide valuable information in contributing to the body of empirical
evidence in this area, they share certain methodological limitations. Overall, the samples from
the qualitative studies were limited in size. In addition, many of the participants were selected
using convenience-sampling methods. While limited in scope and focus, this research evidence
does indicate that significant proportions of students who enter college use different technologies
to multitask and learn. There also appears to be a significant proportion of students who are not
as adept at using these technologies to learn as indicated by Prensky (2001). More importantly,
these studies help provide an initial overview as to where students, particularly preservice
teachers, are in terms of using technology to support their learning and understanding.
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Preservice Teacher Preparation
Technology Instruction in Preservice Teacher Programs
For preservice teachers, two levels of technology instruction are often recommended
prior to student teaching. They include an introductory course in technology (Hargrave & Hsus,
2000) followed by the modeling of technology integration by faculty throughout the teacher
education program (Adamy & Boulmetis, 2006; Fleming et al., 2007). In a study of different
higher education institutions‘ use of instructional technology courses, Hargraves and Hsus
examined how schools of education prepared preservice teachers to use technology. When
reviewing the literature, they found that preservice teachers‘ ability to integrate technology into
the curriculum effectively was based on two factors: their basic technology skills and the
effective modeling of technology integration by teacher educators. The population for this study
consisted of 88 college and university teacher preparation programs that belonged to the Holmes
Group, a national consortium of research universities. Surveys were sent to each participating
institution to gather demographic data, general instructional technology course information,
details about the course content, and the extent to which specific topics were taught in these
courses. Of the 88 institutions that were mailed surveys, 53 were returned, yielding a response
rate of 60% (Hargrave & Hsus, 2000).
The majority of institutions that participated in the survey (67%) reported student
enrollments in the colleges in excess of 1,000. Of these institutions, 11 reported an enrollment of
more than 2,000 students. When reviewing how instructional technology courses were offered,
39 of the 53 respondents (73%) reported that a specific introductory instructional technology
course for preservice teachers was offered at their institution. Ten schools (19%) reported that
their institution did not offer a specific instructional technology course for preservice teachers,
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and four schools (8%) indicated that the instructional technology course content was offered by
another college or integrated into another course (Hargrave & Hsus, 2000).
The primary focus of the instructional technology course was on computer technology.
Interestingly, four institutions reported that the primary focus of the course was instructional
media integration. In terms of specific course content, results were mixed. Nearly 60% of the
respondents indicated that e-mail, Internet, and local area networks were used in the instructional
technology course. The type and level of emphasis given to tool software showed that more than
60% of the schools gave ―great emphasis‖ to the personal use, teacher productivity, and
curriculum integration of word processing. In addition, curriculum integration of
graphics/drawing, hypermedia, spreadsheet, and data base software was ―greatly emphasized.‖
The extent to which instructional design topics were taught in these courses also indicated that
cooperative learning, lesson planning, student-centered learning, evaluation, and media selection,
as well as writing objectives and lesson production were the topics most used in these courses
(Hargrave & Hsus, 2000).
Data analysis also indicated that significantly more emphasis was placed on integrating
instructional technologies into the curriculum than on using technologies for teacher productivity
or personal use in these introductory courses. For example, analysis indicated that for
graphics/drawing applications, the emphasis in curriculum integration was significantly higher
than the emphasis in teacher productivity. For video editing, the emphasis in curriculum
integration was significantly higher than the emphasis in teacher productivity, and the emphasis
in personal use. These findings should, however, be considered carefully. First, the manner in
which preservice teacher technology preparation courses are implemented may have changed
since 2000. Secondly, this sample was limited to research universities from the Holmes Group
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consortium. Therefore, the survey‘s results could be generalized to these responding institutions,
but not necessarily to all teacher preparation programs (Hargrave & Hsus, 2000).
When analyzing these results, the authors conclude that the single instructional
technology course appears to be the dominant model for technology preparation of preservice
teachers. Yet, they argue that if innovative pedagogy is the goal for using technology in the
classroom, this format may not effectively prepare preservice teachers to meet this goal. Instead,
they suggest that preservice teachers‘ basic technology skills would be greatly enhanced by the
modeling of technology integration by teacher educators (Hargrave & Hsus, 2000).
Faculty Modeling of Technology
Adamy and Boulmetis (2006) echo these conclusions in their study on the impact of
faculty modeling of technology integration on preservice teachers‘ technology confidence.
During a three-year study, the authors worked with faculty at the University of Rhode Island‘s
school of education on a grant project to integrate technology into their instruction and improve
the supervision of preservice teachers. The goal was to provide models of pedagogically sound
technology use that were embedded in core teacher education courses, and not through a standalone technology course. Over 70% of full-time, core teacher education faculty and
approximately 75% of part-time instructors in the school of education participated in the study
through training, monthly meetings, and individual consultations (Adamy & Boumetis).
Data were collected using repeated measures from 2 samples of preservice teachers,
Group 1 and Group 2, as they progressed through the teacher education curriculum during the
first 2 years of the study. Group 1 began their teacher education curriculum in the Spring
Semester of 2000, and Group 2 began in the Fall Semester of 2000. Using a convenience
sampling method, the groups were administered an anonymous confidence survey at the end of
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each of the three major phases of their program, including prior to acceptance, prior to student
teaching, and prior to graduation. The survey examined students‘ confidence in their ability to
use technology in order to assess if, by introducing and reintroducing the use of technology in
their learning experiences, it would change their confidence and subsequent behavior in their
teaching (Adamy & Boumetis, 2006).
Results indicated that differences in the median scores over time were found to be
significant (p = .05) for several areas of technology application. These included the use of
presentation software, use of spreadsheets, locating instructional materials on the Web, aligning
teaching materials to standards, using resources on the Internet to make instruction current, and
selecting appropriate instructional software. Analysis of this data suggested that the changes in
the scores over time were due to the increased integration of technology in the teacher education
curriculum resulting from faculty participation in the study. One limitation that stands out when
considering this study is that the sample size was relatively small. Also, using a convenience
sampling method excluded other preservice teachers from participating in this study, and
therefore would limit these findings to this particular group of students (Adamy & Boumetis,
2006).
A study by Fleming et al. (2007) showed similar results in terms of modeling of
technology use by faculty. In particular, the study examined if modeling of technology by
university professors, as well as practicum and cooperating teachers, was related to preservice
teachers‘ perceptions of their computer technology skills, and their use of these skills in different
settings. At the end of their student teaching semester, 79 preservice teachers from a small,
private university in Pennsylvania were surveyed. The majority of the participants were
Caucasian and 81% of the participants were female. Seventy-two percent of the participants
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majored in elementary education, and came from middle-class to upper-middle-class
backgrounds. The mean age was 23.2 years (Fleming et al.).
The results indicated that 88.3% of the preservice teachers observed their practicum
teachers using computer technology in the classroom. Only 7 of the 79 preservice teachers
reported no computer use modeled by any cooperating teacher during their student teaching. Of
the 72 preservice teachers who observed computer use by at least one cooperating teacher, they
reported their cooperating teachers used an average of 3.5 types of computer technology.
Interestingly, the majority of preservice teachers (97.5%) reported they observed their university
instructors using computer technology during the last years of their academic work. Additional
analysis results indicated that only technology demonstrated by university instructors was related
to preservice teachers‘ perception of their computer skills (Fleming et al., 2007).
Analysis of this data suggested that what preservice teachers observe in their practicum
and student teaching experiences was not related to their perception of skills. Instead, observing
university instructors modeling technology was related to their perceptions of skills. In addition,
preservice teachers‘ hands-on experience with computer technology was also strongly related to
their perception of skills. These findings again support the importance of modeling technology
integration by faculty throughout the teacher education program (Fleming et al. 2007).
In terms of limitations, the authors report on the preservice teachers‘ perception regarding
their technology skills, not their actual computer skills. Since most preservice teachers reported
using the computer many hours each week, it is possible that their overall skill using computer
technology is greater than their self-assessment. In addition, the sample is small and limited
primarily to White female preservice teachers (Fleming et al., 2007).
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Instructional Technology Courses
Yet, several studies have reported that a course in technology can improve preservice
teachers‘ dispositions toward technology as well as increase their understanding of instructional
strategies when integrating technology into their future classroom. For example, a qualitative
case study by Doering et al. (2003) examined how preservice teachers, after participating in a
technology course, envisioned using technology within their future classrooms. The study
focused on preservice teachers‘ abilities to identify, over time, factors that led to different levels
of success in integrating technology during their student teaching experiences. Conducted at a
large, metropolitan university, 24 preservice teachers were invited to participate in the study.
From this group, only 10 participants volunteered. Of these 10 students, 6 were women and 4
were men, ranging in age from 22 to 35 years. Each of the participants was enrolled in a master‘s
degree in education program. None of the participants had previously taken an education
technology course (Doering et al.).
Focus group interviews were conducted before and after the participants completed the
educational technology course, as well as after completing their student teaching experience.
Using a semi-structured interview format, participants were asked about their vision for using
technology in K-12 education, their preparation for using technology in teaching, and the value
of computers and technology for student learning. During the course, students also wrote
reflection journals examining the instructional use of different technologies. These reflections
were collected and analyzed. Interviews were also conducted after student teaching in order to
determine the preservice teachers‘ level of success in using technology to teach lessons, issues
with the classroom environment that impacted their level of success, and the degree to which
their cooperating teacher affected their perceived success (Doering et al., 2003).
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From these interviews, specific themes and ideas emerged. Before taking the educational
technology course, each of the preservice teachers felt skeptical about the value of using
technology to teach course content. They envisioned using technology primarily for information
retrieval and record keeping. After completing the course, however, they were less skeptical and
offered a range of ideas for technology use for their future classrooms. Having completed their
student teaching experiences, the participants again reflected on their abilities to use technology.
They identified technology availability, accessibility, classroom management, and their
cooperating teacher‘s technology experience as factors that negatively and positively impacted
their use of technology. In addition, the authors found that the participants‘ perspective about
technology‘s role in teaching and learning had shifted, as they indicated that technology did help
assist in student learning and that it was imperative to put technology into students‘ hands
(Doering et al., 2003).
While greatly limited in sample size and generalizability, the authors concluded that
participating in an educational technology course helped participants to begin to envision how
they would use technology to support their teaching practices. Results also indicated that
participating in an educational technology course, as well as using technology during student
teaching, helped preservice teachers broaden their understanding of instructional strategies when
integrating technology into their classroom practices (Doering et al., 2003).
Similarly, but on a much larger scale, Lambert et al. (2008) examined how a single
technology course impacted preservice teachers‘ abilities in understanding and integrating
computer technologies in the classroom. Sixty-two preservice teachers from an urban university
setting were surveyed to examine the relationships between their background characteristics,
their perceived computer ability and attitudes toward computers, and whether participating in a
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single educational technology course impacted their perceptions and attitudes toward using
computers. Of the participants surveyed, the majority was female (80%). There were roughly an
equal number of participants from each class, including freshmen, sophomores, juniors, and
seniors. Most students ranged from ages 18-24, with only one or two students beyond that age in
each class (Lambert et al.).
The study was conducted in four sections of an introductory educational technology
course using a pretest/posttest group design. Results indicated that preservice teachers‘ perceived
computer ability increased significantly after taking the educational technology courses.
Computer ability included how they used technology to increase productivity, promote creativity
and higher order thinking skills, facilitate learning, as well as using content-specific tools to
support student learning. Preservice teachers‘ general computer attitudes, which examined their
anxiety, confidence, liking, and usefulness regarding computers, did not change significantly.
However, their attitudes regarding computers as a useful classroom-teaching tool after
participating in the educational technology course did increase. The results also indicated that
year of college or intended level of teaching did not influence most of the participants‘ perceived
computer ability or attitude toward computers (Lambert et al., 2008).
From this analysis, Lambert et al. (2008) concluded that course instruction as well as
prior technology experience had a significant influence on preservice teachers‘ ability to
understand the usefulness of integrating technology in the classroom, and that student outcomes
are strongly related to the use of particular instructional strategies that accommodate widely
varying experience levels in learners. While intriguing to consider, these results should be
reviewed carefully. First, data were not collected on the extent or characteristics of prior
experiences and training that might have played a role in forming these participants‘ computer
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attitudes. Another limitation includes having the preservice teachers self-report about their
computer experiences. This might not be an accurate measure of their actual ability.
Demographic information in terms of their socio-economic and ethnic background is also
excluded (Lambert et al.).
Efficacy of Integrating Technology in Teacher Education Programs
Persichitte et al. (1999) highlight the characteristics of effective teacher education
programs that incorporate a high level of technology integration. This typically includes faculty
modeling followed by student practice and an infusion of student and professor use across
campus and field-based activities. It also includes a consistent message that technology
integration is instructional and must be developed over time, as well as emphasizes the use and
integration of a variety of educational technologies to enhance preservice teachers‘ pedagogical
practices (Persichitte et al.).
Therefore, the efficacy of integrating technology use throughout teacher education
programs has been demonstrated in a variety of contexts (Pope et al., 2002; Kariuki & Duran,
2004). For example, a study at Mississippi State University by Pope et al. investigated whether
the integration of technology practices into elementary method courses for preservice teachers
would positively influence their self-reported confidence levels in integrating specific
technologies in elementary classrooms. This experiment used a single-group design with 26 selfselected preservice teachers. These preservice teachers were enrolled in four method courses
(science, math, language arts, and social studies) during the semester before student teaching
(Pope et al., 2002).
Over an 11-week period at the beginning of the semester, the students were divided into
two groups. One group met with the university instructor for methods‘ instruction and the other
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group met in the computer lab. After the 2-hour block of time, the groups swapped. The
following topics were modeled for and used by preservice teachers including electronic grade
books, publishing and presentation software, the Internet as a resource for lesson plans, utilizing
simulation software programs in the classroom, and accessing and using the World Wide Web in
instructional practices (Pope et al., 2002).
A self-reported survey was used to measure the technology proficiency levels and selfreported confidence levels of the participants in their ability to integrate technology into their
practices. The differences in the mean frequency of yes responses reported on the pretest and
posttest were used to assess changes that occurred during the experiment. Analysis of the data
revealed that the preservice teachers‘ self-reported technological proficiency level increased
significantly in terms of general technology information, application of technology to enhance
classroom instruction, use of hardware and software, as well as network skills. Results also
indicated that the preservice teachers‘ confidence level in integrating specific technologies into
their instructional practices in the classroom increased over the two administrations of the survey
(Pope et al., 2002).
In reviewing this analysis, the authors state that teaching preservice teachers not only
about different technologies, but also how to integrate the specific technologies into their
teaching methods, as well as providing them opportunities to practice using the technologies in
an elementary classroom helped to increase their confidence. The authors concluded that the
technology integration model used in this study was effective for helping preservice teachers
understand and feel confident in using classroom technologies. One limitation that stands out
when considering this study is its small sample size. In addition, the authors do not include any
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demographic data about the participants. Also, using a self-reported survey approach limits the
scope in which these results can be applied (Pope et al., 2002).
Similarly, a case study by Kariuki & Duran (2004) examined how an anchored
instructional approach was used to restructure an existing educational computing course to
enhance preservice teachers‘ learning of technology applications in the classroom. A cohort
group of 22 preservice teachers from a teacher education program in Southeastern Ohio was
involved in the study. They were enrolled in both an educational computing class and a
curriculum development class in the same academic quarter. The courses were taught
collaboratively whereby the preservice teachers used the educational computing class to
research, record, and document their experiences in the curriculum development class. The
theme of the curriculum development class was therefore used as an ―anchor‖ for the educational
computing class. In the curriculum development class, the preservice teachers worked with a
class of eighth-graders from a local middle school learning about the effects of coal mining on
the community. This was followed by technology-related activities that gave the preservice
teachers opportunities to practice using their skills and applying them within the context of the
curriculum development class (Kariuki & Duran).
From the preservice teachers‘ journals and reflection papers collected during this
experience, different key themes emerged. The primary theme involved the preservice teachers‘
perspectives in using this approach to instruction and how it impacted their use of technology in
their teaching. The authors found that most of the preservice teachers who participated in the
study indicated that the anchored instruction approach increased their motivation to work on
completing tasks, gave them a sense of pride and accomplishment in their work, enhanced their
understanding of technology use in the curriculum, and helped them to develop a vision for
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technology integration in their future classrooms. One preservice teacher reflected the feeling of
many others in the cohort when she commented that ―I think it was a unique...experience to
collaborate with the coal project while learning how to use technology in the classroom. It was a
good experience for us to see how we could integrate technology with an integrated curriculum‖
(Kariuki & Duran, 2004, p. 439).
The authors conclude that this type of collaborative instruction within a teacher
preparation program can provide an avenue for preservice teachers to take what they are learning
about various technology tools in their educational technology course and apply them more
effectively in their practice. There are a few limitations to consider when reviewing this study.
First, the sample size was small. Also, the authors rely solely on the journals and papers to
determine the overall effects of this approach. By not interviewing participants, important
information could have been excluded. In addition, the authors do not provide any demographic
information about the participants (Kariuki & Duran, 2004).
These empirical studies share certain methodological limitations. The first relates to
methodological problems, which limit the conclusions that can be drawn. A majority of studies
were small in size. Some studies did not provide demographic information about the participants.
This research has shown that using an introductory educational technology course, faculty
modeling of technology, and integrating technology within teacher preparation programs has had
various effects on preservice teachers‘ abilities to use technology to inform their practice. While
these studies have provided valuable empirical information regarding how teacher preparation
institutions integrate technology into their curriculum, it remains unclear which strategies are
most effective for successfully preparing preservice teachers to integrate technology into their
future classrooms.
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Preservice Teachers use of Technology
Methods and Models for Technology Use
Numerous curriculum ideas and experiences have been proposed for preparing preservice
teachers to use instructional technology effectively in the classroom setting. While the research
indicates that stand-alone technology ―skills‖ classes do not always provide adequate
experiences to prepare preservice teachers to effectively use technology in their future
classrooms, there is little empirical evidence that other methods and models are any more
effective (Ottenbreit-Leftwich et al., 2010). For example, Kay (2006) reviewed 68 studies from
different teacher education programs examining 10 different strategies used to teach educational
technology to preservice teachers. Each study was evaluated in terms of method, strategies used,
and the effect of these strategies. The methods examined included sample size, teaching level,
description of the teacher education program, data collection, individual differences, and data
analysis. In addition, each paper was evaluated as to whether it included one or more of the
following ten strategies:


A single technology course



Mini-workshops



Integrating technology in all courses



Modeling how to use technology



Using multimedia



Collaboration among preservice teachers, mentor teachers, and faculty



Practicing with technology in the field



Focusing on education faculty



Focusing on mentor teachers
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Improving access to software, hardware, and/or support

Finally, the effect of the strategies used was determined by the reported changes in preservice
teachers‘ computer attitudes, ability, and/or use (Kay).
The mean sample size for these studies was 52 subjects. Sixty percent of all studies
looked at 40 or fewer preservice teachers. In terms of teaching level, more than 50% of the
studies examined failed to report specific teaching levels. Slightly more than 25% of all the
studies looked at elementary preservice teachers and 12% examined mixed teaching levels.
Middle school and secondary preservice teachers were, however, under-represented. Surveys
were the predominate mode of data collection, accounting for 44% of all studies. However,
internal reliability estimates for these surveys were reported only half the time. In addition, only
10% of the studies examined in this paper looked at individual differences among preservice
teachers‘ computer attitudes, ability, or use (Kay, 2006). In terms of how these studies
incorporated the 10 strategies to teach instructional technology skills to preservice teachers, the
results of the analysis can be found in Table 6.

64

Table 6 - Research Results of 68 Empirical Studies using 10 Strategies to Teach Instructional
Technology to Preservice Teachers

Strategies
results

Percentage

1. Integrating technology in all courses

44%

2. Using multimedia

37%

3. Focusing on education faculty

31%

4. Delivering a single technology course

29%

5. Modeling how to use technology

27%

6. Collaboration among preservice teachers, mentor teachers, and faculty

25%

7. Practicing technology in the field

19%

8. Offering mini-workshops

18%

9. Improving access to software, hardware, and/or support

14%

10. Focusing on mentor teachers
13%
______________________________________________________________________
Note. Adapted from ―Evaluating strategies used to incorporate technology into preservice education: A review of
the literature,‖ by R. Kay, 2006, Journal of Research on Technology in Education, 38(4), p. 390.

Kay (2006) noted that it was challenging to assess the effect of specific strategies used to
introduce technology to preservice teachers because of the numerous methodological limitations
found within these articles. This included small samples, poor population and program
descriptions, an absence of formal analysis, limited reporting of reliability and validity estimates,
limited discussion regarding individual differences among preservice teachers‘ computer
attitudes, ability, or use, and a narrow range of outcome measures (Kay).
Additionally, the following patterns emerged from these 68 studies: First, most studies
looked at programs that incorporated only one to three strategies (n=51). Second, when four or
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more strategies were used, the effect on preservice teacher‘s use of computers appeared to be
more pervasive. Third, most research examined preservice teachers‘ computer attitudes, ability,
or use, but rarely all three combined. In addition, Kay found that only a handful (n=14) of studies
incorporated sound methodological practices, and argued that more rigorous and comprehensive
research is needed to fully understand and evaluate the effect of key technology strategies in
preservice teacher education. She concluded, ―the jury is still out on which strategies work best‖
(Kay, 2006, p. 395).
One strategy identified in this review is a fully integrated approach where no single
technology course is offered. Instead, the use of technology is integrated in all preservice
education courses. This strategy has shown some success in improving preservice teachers‘
confidence, increasing their technical skills, and providing meaningful learning opportunities
with computers (Kay, 2006). However, even in these programs that have presumably infused
technology, preservice teachers have reported that they observed little or no modeling of
technology integration by faculty or mentor teachers (Adamy & Boulmethis, 2006; Brown &
Warschauer, 2006).
Using a mixed method study design, Brown and Warscharuer (2006) examined how
technology was integrated in an accredited public research university‘s teacher-preparation
curriculum, including both coursework and field placements. The study emphasized
collaborative efforts between the teacher preparation program and K-12 districts, the
implementation of technological innovations within the context of the school reform and the role
of technology in cultivating students‘ higher-order learning faculties. Enrolled in the three
sections of an information technology course required for receiving their Master of Arts in
Teaching participated in this study were 110 preservice teachers. Within the general participants‘
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group, six students were investigated as focus participants. The focus cases were used to generate
detailed observations and interviews intended to confirm themes that arose during the broader
data collection. These participants were placed in various elementary schools that served a range
of culturally, linguistically, and economically diverse student populations. Furthermore, the
schools varied considerably in their academic accomplishments (Brown & Warscharuer).
Data analysis revealed four major patterns. The first involved the peripheral role of
technology in the teacher preparation experience. Participants observed little technology
integration into their methods courses. They indicated that the faculty in their professional
preparation courses did not model technology infusion into curriculum, but rather that the
program relegated technology training to a single information technology course. The same
pattern persisted throughout field placements. Data revealed that the participants‘ attempts to use
technology consistently lost out to stronger pressures to focus instruction on covering standard
curriculum material and to prepare students for testing. Another pattern was insufficient
exposure to technology integration during the information technology course. Most of the
emphasis during the course was placed on mastery of hardware and software functions rather
than on training the participants to integrate technology into classroom teaching to promote
higher-order learning. At the end of the course, most participants indicated that they did not feel
prepared to enter a classroom ready to teach in technologically rich environments. Results also
indicated that, although the participants entered the program with a wide variety of technology
related skills and abilities, two-thirds of the participants indicated a positive shift in attitude
toward using technology during the course The role of field placements and mentor teachers was
another key area in increasing the participants‘ technological proficiency and improving their
attitudes toward computers (Brown & Warscharuer, 2006).
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From these findings, the authors concluded that the best teacher preparation occurs
through collaborative apprenticeship and the modeling of effective classroom technology
practices by both methods teachers and school-based mentors. While this study uses a mixed
methods approach, certain limitations are apparent in its methodology. First, there was limited
demographic data about the participants. Information from the group and individual interviews
regarding how faculty and mentor teachers modeled using technology was also excluded (Brown
& Warscharuer, 2006). This research does indicate, however, that for preservice teachers, lack of
modeling can deter the likelihood of their eventual use of these teaching tools. Without effective
models of technology integration, preservice teachers tend not to transfer technological skills to
their future classroom instruction (Brown & Warschauer, 2006; Polly et al., 2010).
Issues for Faculty
The research also suggests that faculty is not always prepared to integrate technology due
to lack of available training or time for training. For example, Adams (2003) examined faculty‘s
concerns about integrating technology into their teaching practices, their level of computer
integration, and their perceived barriers to using computers in their teaching. Survey provided
quantitative data from a convenience sample of 589 full- and part-time faculty members from a
postsecondary institution, with a response rate of 231 participants. Of the sample, 49% were fulltime faculty and 29% were part-time faculty. Approximately two-thirds of the participants were
female. The respondents taught a broad range of subject disciplines, including humanities,
business, education, and the sciences (Adams).
Faculty‘s concerns regarding computers included how computers can be used, their
personal opinions and perceived management issues regarding these devices, how their expertise
with computers effected themselves and others, concerns about collaborating with others in using
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computers, and their concerns regarding how existing technologies were being used. In analyzing
the results, significant relationships were found between integration levels and computer
concerns, as well as engagement in technology development activities and computer concerns.
Faculty members also indicated that barriers to integrating technology into their teaching practice
included availability of computers, limited time and training, and availability of educational
software. Data also indicated that approximately 25% of the responding faculty was not actively
participating in technology development activities. Adams (2003) concluded that lack of
available training, time and resources, impacted how technology was used and integrated within
faculty teaching practices. When considering these results, certain limitations are apparent. First,
this study does not give any information about the university‘s size or location. The ethnicity of
the participants is also excluded (Adams).
Technology Integration During Student Teaching
Regardless of previous preparation, technology integration during student teaching often
depends on different environmental factors such as classroom management systems, support of
the cooperating teacher, and computer access (Henning et al., 2007; Chen, 2010). For example,
Doering et al. (2003) followed 10 student teachers who began their teaching experience
confident of their ability to integrate technology into the curriculum. By the end of the
experience, however, 7 of the 10 perceived themselves to be unsuccessful due to either lack of
computer access, difficulties with classroom management, lack of technology support such as
appropriate software, as well as lack of support from the cooperating teacher.
Similarly, a case study by Bullock (2004) examined the experiences of two preservice
teachers in integrating technology into their instruction during their field placement experiences.
Both participants were part of a cohort of 33 preservice teachers enrolled in a graduate teacher
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education program in a large northwestern university. They were paired with mentor teachers
who were selected on the basis of their expertise and experience as classroom teachers, but not
necessarily their use of technology for teaching and learning. In most cases, the school or district,
not the university, selected the mentor teachers. The field placement experience occurred at a
local middle school, where 18% of its students were identified as English as Second Language
learners. Families in the community represented a diversity of ethnic and economic backgrounds,
with the majority considered lower middle class (Bullock).
Data were collected from three sources: group interviews, individual interviews, and
surveys. The participants completed pre and postsurveys as self-reports of their individual skill
levels, anxiety levels, and attitudes toward the use of technology in the classroom. From the
qualitative data analysis, the author identified various factors that both enabled and disabled the
participants from practicing teaching using instructional technology during their field
experiences. Some of these factors included current coursework, faculty modeling, school and
district requirements, support from mentor teachers, individual attitudes about how technology
should be integrated, and prior experiences using technology outside the program (Bullock,
2004).
For example, Participant A was skeptical about using technology in teaching when she
first entered the program. Observing her mentor teacher, a highly skilled and passionate user of
technology, as well as teaching lessons with instructional technology helped decrease her
skepticism. As a result, she came to see technology as an integral part of her teaching, rather than
something to be added on. Participant B was also eager to use instructional technology when she
started the program. She stated that ―They put in a new computer lab this year, so at the
beginning of the year my mentor teacher and I were all excited, thinking we were going to do at
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least one type of a computer lab activity per chapter‖ (Bullock, 2004, p. 225). Unfortunately, due
to limited computer lab access, the lesson took longer than expected. Her mentor teacher decided
that they should abandon their plan for the rest of the year as it was more important to make sure
that the students completed all of the chapters in their textbook by the end of the year. For
Participant B‘s mentor teacher, the use of computers was something to be added to the math
curriculum rather than a method for enhancing instruction (Bullock, 2004).
For both participants, no single factor appeared to be an overwhelming disabler or
enabler. Instead, the combination of factors, especially the combination of attitude, experience,
and support, appeared to have had the most influence on the decisions they made about how and
when to use instructional technology in their teaching. The author concluded that these findings
suggest that a combination of effective mentoring and modeling, clear expectations, easy access
to technology and technology support, and positive experiences with technology in the
classroom, can enable preservice teachers to practice using instructional technology on a regular
basis (Bullock, 2004). When reviewing these findings, certain limitations should be considered.
First, the sample size is quite small. Demographic information regarding the participants‘ age
and ethnicity has been excluded. In addition, while surveys were used to report the participants‘
skill levels and attitudes towards technology, no statistical data was included detailing these
findings (Bullock, 2004).
Another study by Henning et al. (2007) also examined factors that can impact preservice
teachers in integrating instructional technology into their teaching. It examined the teacher work
samples of 197 student teachers to determine their level of technology integration during their
student teaching experiences. The Teacher Work Sample (TWS) is a performance-based
assessment. It directs student teachers to design, teach, assess, and reflect upon a 2- to 3-week
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unit of instruction according to processes that are fundamental to high quality teaching. One of
these processes is ―Design for Instruction,‖ which includes a section that explicitly prompts
student teachers to describe their plan for technology integration. The samples were from
participants who had just completed their student teaching in the Fall of 2004 at the University of
Northern Iowa. The participants were spread across 71 different field placements, including 43
school districts in Iowa, 25 school districts in other states, and 3 international schools. The
student teachers‘ work samples represented all grade levels, including prekindergarten and
kindergarten, and a wide variety of content areas, including special education, foreign languages,
music, art, physical education, math, language arts, science, and social sciences (Henning et al.).
The results indicated that 72% of the student teachers planned to use some kind of
technology in their teaching unit. The three most common types of equipment utilization
incorporated into the Instructional Design by student teachers were computers, overhead
projectors, and VCR‘s. Combined, they accounted for almost 80% of the technology designs in
the teacher work samples. Less than half of the student teachers included computers in their
instructional design for their personal use. Of those who did, the three main personal uses
included word processing, Internet searches, and PowerPoint demonstrations. Student teachers
incorporated word processing programs in their designs to generate supporting materials, to
prepare tests, track student grades or attendance. After word processing, student teachers
primarily incorporated computer use to research their subject matter on the Internet or to display
Web sites. Only 4% of student teachers planned PowerPoint demonstrations. None of the student
teachers included multimedia presentations (Henning et al., 2007).
More than a quarter of the student teachers either did not include a plan for their use of
technology, or stated a reason for not using technology. A total of 67 student teachers gave 86
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reasons for not incorporating any technology or for not incorporating more technology into their
design. The reasons for not incorporating technology were coded into seven categories, which
were grouped into two larger categories: ―Barriers Related to Available Resources‖ and ―Barriers
Related to Instruction.‖ In terms of barriers related to available resources, lack of available
hardware, software, and limited time were highlighted as key reasons for not using technology.
In terms of barriers related to instruction, reasons for not using instructional technology included
it not supporting the specific learning goals of the instruction, not being developmentally
appropriate, as well as impacting classroom management (Henning et al., 2007).
These findings highlight how preservice teachers use instructional technology to enhance
their teaching during field placements. More importantly, the authors conclude that similar to
previous studies, (e.g. Doering, et al., 2003, and Bullock, 2004), this study found lack of
hardware, software, and time to be barriers to computer use during student teaching. However,
these findings should be considered carefully. First, using the TWS data relies solely on student
teachers to report about their technology use during a single unit of instruction. Secondly, while
the work samples detailed the student teachers‘ goals with instructional technology, information
was not included to indicate if their instructional goals were completely met (Henning et al.,
2007).
A more recent study by Chen (2010) examined the relationships among different factors,
including school context/environment, efficacy, and beliefs about the benefits of using
instructional technology, that influenced preservice teachers‘ use of technology to facilitate
student-centered learning. In reviewing the literature, Chen identified five variables, from the
research literature, that became the theoretical model for designing and analyzing the study (See
Figure 2). These included preservice teachers‘ training in teaching with technology, their
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perceived value of technology integration, perceived self-efficacy of teaching with technology,
contextual factors at the school site of their practicum, and the use of technology to facilitate
student-centered learning. Use of technology referred to the degree to which participating
preservice teachers provided opportunities for students to use technology to do projects, collect
information/data, and present their ideas (Chen, 2010).
Figure 2. Model of Preservice teachers‘ Use of Technology for Student-centered Learning

Context:
Access to technology,
administrative, & technical
support, and time to plan and
implement technologysupported lessons.

TRAINING:
Technology skills &
teacher education
experience.

VALUE: Beliefs about the
usefulness of technology in
teaching and student
learning.

USE: Use of
technology to support
student- centered
learning.

EFFICACY:
Computer user selfefficacy & efficacy in
teaching with
technology.

Figure 2. Proposed theoretical model illustrating preservice teachers‘ use of technology for student-centered
learning. Adapted from ―Investigating models for preservice teachers‘ use of technology to support student-centered
learning,‖ by R. Chen, 2010, Computers & Education, 55, p. 36.

A questionnaire was developed to measure the variables in the model. Using a
convenience sampling method, 206 preservice teachers participated in the survey, including 78
preservice elementary teachers and 128 preservice secondary teachers, with a return rate of 82%.
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The participants were between 22 and 31 years old. Among them, 87% of the population was
female. On average, they used the computer 14.3 hours per week.
Data analysis examined the direct and indirect effects of each of the factors on preservice
teachers‘ use of technology. Efficacy was a direct effect and the strongest determinant of
technology use. Therefore, preservice teachers‘ perceived confidence in using computers in
general and integrating technology in their teaching in particular was a strong determinant of
their decisions to use technology to facilitate students‘ learning with technology. The school
context was also an important determinant. Context, measured by preservice teachers‘ perceived
level of support and adequate time for technology use, had a moderate direct impact on
preservice teachers‘ providing opportunities for students to learn with technology. Training had
only a moderate indirect effect on both value and efficacy. Thus, preservice teacher‘s levels of
technology skills and their teacher education experience had a moderate influence on their actual
use of technology. The authors concluded that preservice teachers‘ levels of technology skills
and their teacher education experience are related to how they perceive the resources and support
at the school site. Therefore, preservice teachers who have significant technology skills may not
consider lack of adequate equipment, time, and support as deterrents. It is possible they have
skills and positive dispositions to better overcome the challenges in technology integration than
teachers who have limited amount of training in instructional technology (Chen, 2010).
In terms of limitations, one major limitation is that self-reporting was used to measure the
variables. This could bias the results. The second limitation pertains to the sampling methods
wherein a convenience sample was used as opposed to a random sampling (Chen, 2010).
These empirical studies share certain methodological limitations. Many of the qualitative studies
had a limited numbers of participants. Some studies did not provide demographic information
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about the participants or the university settings. In addition, the data collection methods were
flawed. This research indicates that there are many methods for preparing preservice teachers to
integrate instructional technology into their practice. In addition, how they use their teacher
preparation and technology skills during their field placements are dependent upon different
environmental factors, including access to technology, classroom management systems,
cooperative teacher support, as well as their beliefs and perceived efficacy about teaching and
learning with technology. While these studies provide valuable empirical information regarding
the importance of these factors in terms of preservice teachers‘ instructional technology use, it
remains unclear as to whether these factors impact digital native preservice teachers in their use
of instructional technology within their field placement experiences.
Self-Efficacy
Since Bandura (1977) first introduced the construct of self efficacy, it has been widely
studied in a variety of settings, and has received extensive support from a growing body of
research from different disciplines. Self-efficacy beliefs have been shown to be associated with
and predictive of a diverse array of behaviors and clinical conditions, including social skills,
athletic performance, health, motivation and self-regulation, educational and career success, and
stress. It has also received increasing attention in educational research (Gaudiano & Herbert,
2006; Pajares, 1997).
If teachers are expected to be effective users of computer technologies, it is key that they
have positive attitudes and high self-efficacy beliefs about using them. Bandura (1994) defined
self-efficacy as people‘s beliefs about their capabilities to perform different tasks. He noted that
it is ―people's judgments of their capabilities to organize and execute courses of action required
to attain designated types of performances. It is concerned not with the skills one has but with
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judgments of what one can do with whatever skills one possesses‖ (Bandura, 1986, p. 391).
People who doubt their capabilities resist difficult tasks and give little effort to them. Those who
are confident in their abilities approach tasks as challenges to be mastered rather than as threats
to be avoided. As such, Bandura claimed that self-efficacy beliefs determine how people feel,
think, motivate themselves, and behave (Bandura, 1994).
Self-Efficacy Research in Education
Self-efficacy theory has therefore been used to analyze teacher effectiveness and student
learning in various educational settings. Different studies indicate that teachers‘ self-efficacy
beliefs can impact their teaching skills (Gurvitch & Metzler, 2009; Marcinkiewicz, 1993; Martin
& Hodges-Kulinna, 2003). In addition, teacher self-efficacy beliefs have been found to increase
students‘ learning motivation and academic achievement (Caprara et al., 2006; TschannenMoran & Hoy, 2007). Teachers with high self-efficacy beliefs also tend to promote student
autonomy, are more likely to confront student management problems rather than to respond
permissively and are more successful at keeping students on task (Ross, 1998).
With regards to teacher self-efficacy influencing teachers‘ instructional skills,
Marcinkiewicz (1993) analyzed 170 elementary school teachers‘ personal variables regarding the
variables‘ abilities to predict the teachers‘ use of computers for teaching. The participants, from
four different elementary schools located in a midAtlantic state, completed questionnaires that
evaluated three levels (Nonuse, Utilization, and Integration) of computer use, innovativeness,
teacher locus of control, perceived relevance of computers to teaching, and self-efficacy in the
use of computers. The relationship between the teachers‘ characteristics and computer use was
examined, and results found that self-efficacy and innovativeness were most closely related to
the teachers‘ computer use (Marcinkiewicz). When reviewing these findings, certain limitations
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should be considered. First is that self-reporting was used to measure these variables. This could
bias the results. The second limitation pertains to participant selection in that only elementary
school teachers were sampled.
A study conducted by Martin and Hodges-Kulinna (2003) found a positive relationship
between teachers‘ self-efficacy and students‘ achievement. Experienced instructors (n=100)
teaching elementary and middle school physical education in a Midwestern state participated in
this study. The participants completed a survey regarding the barriers that physical education
teachers encounter when teaching physically active physical education classes. Results indicated
that teacher self-efficacy concerning teaching physically active classes significantly impacted the
types of classroom activities provided for students (Martin & Hodges-Kulinna). Yet, these
findings should be considered carefully. The results are limited to one geographic location. In
addition, more than half of the participants are Caucasian elementary school teachers.
In addition, Gurvitch and Metzler (2009) reviewed how teachers‘ motivational levels and
personal accomplishments could influence their self-efficacy beliefs. This study investigated
influences on preservice teachers‘ self-efficacy levels regarding their teaching practica by
comparing the self-efficacy levels of laboratory-based and field- based practicum experienced by
the participants. The findings indicated that field experience courses allowed preservice teachers
to gain experience through observation, simulation, tutoring, and small group instructional
opportunities. Consequently, the courses impacted the development of preservice teachers‘
efficacy levels and teaching skills. Also, this study pointed out the importance of continuous,
appropriate and authentic challenges in order to establish preservice teachers‘ self-efficacy
beliefs in teaching different subjects (Gurvitch & Metzler).
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Caprara et al. (2006) examined teachers' self-efficacy beliefs as determinants of their job
satisfaction and students' academic achievement. Over 2000 teachers in 75 middle schools were
administered surveys to assess their self-efficacy beliefs and job satisfaction. Students' average
final grades at the end of junior middle school were collected for two subsequent scholastic
years. Analysis indicated a strong positive relationship between teachers' personal efficacy
beliefs affecting their job satisfaction and students' academic achievement, controlling for
previous levels of achievement. The authors concluded that ―teachers with high levels of selfefficacy beliefs are more likely to be able to create the conditions and to promote the
interpersonal networks that nourish and sustain their work satisfaction‖ (Caprara et al., p. 485).
Again, these results should be considered carefully. First, the study takes place over 2 years,
which could impact the validity of the survey results. In addition, qualitative data was not
included which could have provided insight into the teachers‘ working environments.
Tschannen-Moran and Hoy‘s (2007) study explored several potential sources of teachers‘
self-efficacy beliefs to see if differences could be found between novice and experienced
teachers. Different factors examined included the abundance of available teaching materials, as
well as various forms of verbal persuasion such as support from administrators, colleagues,
parents, and the community. Mastery experiences in the form of teachers‘ satisfaction with their
past teaching performance was also a source of efficacy judgments. Enrolled as part-time
graduate students at three state universities, 255 teachers, two in Ohio and one in Virginia, as
well as teacher volunteers from two elementary schools, one middle school, and one high school
in these same states, participated in the study. Participants had from 1 to 29 years of teaching
experience (mean 8.2 years), and ranged in age from 21 to 57 years (mean 34.8 years). Threefourths of the participants were Caucasian and two-thirds were female (n = 170). Thirty-one
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percent taught high school, 29% taught middle school, and 40% taught elementary. Results
indicated that contextual factors such as the teaching resources and interpersonal support were
much more important in the self-efficacy beliefs of novice teachers. Among experienced
teachers, however, contextual factors played far less important a role in their self-efficacy
beliefs. In terms of limitations of this study, one limitation is that self-reporting was used to
measure the variables. This could bias the results. In addition, more than three-fourths of the
participants are Caucasian elementary school teachers. This could limit the conclusions that
study‘s conclusions.
Numerous studies have also examined how teacher efficacy measures the extent to which
teachers believe their efforts will have a positive effect on student achievement. In a metaanalysis of 88 studies, Ross (1998) examined the causes and consequences of teacher selfefficacy. Each study was evaluated in terms of method, strategies used, and the effect of these
strategies. Results indicated that personal attributes, including being female, and relatively little
professional experience, coupled with organizational characteristics, such as being in schools
with low stress, a collaborative culture, and responsive leadership to teacher needs, were
associated with higher teacher self-efficacy (Ross).
There was also consistent correlation evidence that teacher efficacy influences teacher
and student outcomes. Higher efficacy was associated with the use of teaching techniques that
were thought to be more challenging and difficult, with teachers‘ willingness to implement
innovate programs, with stronger classroom management practices, and enhanced student
mastery of cognitive learning goals. Teachers with high personal teaching efficacy, for example,
tend to promote student autonomy, are more likely to confront student management problems
than to respond permissively, and are more successful at keeping students on task. At the same
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time, Ross (1998) indicates that there are several problems with these research studies. One is
that a variety of teacher efficacy measures have been used with these studies, each suggesting a
particular definition of teacher efficacy. In addition, a large proportion of the studies measured
self-efficacy on a single occasion, assuming that it is a stable trait. Ross points to the growing
evidence that teachers‘ perceptions of their own effectiveness and that of the profession as a
whole vary over time (Ross).
These empirical studies share certain methodological limitations. Many of the studies
were limited to Caucasian participants. Some studies also relied solely on self-reporting survey
procedures. However, as these studies reveal, there appears to be a relationship between
teachers‘ self-efficacy and knowledge as well as between self-efficacy and teaching ability. In
other words, a teacher‘s ability to teach is proportional to his or her self-efficacy level. The
research also reveals that teacher self-efficacy beliefs impacts teacher behavior. This, in turn, can
influence student motivation and achievement (Caprara et al., 2006; Martin & Hodges-Kulinna,
2003; Ross, 1998).
Self-Efficacy and Technology Integration
Technology integration is defined as teachers utilizing content, technological, and
pedagogical expertise effectively for the benefit of students‘ learning (Pierson, 2001). Successful
technology integration depends on a variety of factors, including types of lesson plans, decisions
concerning hardware, availability of software and technical support, and ongoing training (Bitner
& Bitner, 2002). Yet, whether all these factors yield wanted student learning outcomes or not is
usually determined by one individual, the teacher. It is the teacher‘s skills, attitudes, perceptions,
opinions, personality, knowledge, among many other factors, that affect the choices they make
about what, when, and how to teach through using computer technologies (Nespor, 1987; Bitner
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& Bitner, 2002). Among these factors, however, computer affect, including one‘s attitudes,
values, and self-judgments about using classroom technologies, can exert a profound effect on
one‘s teaching behaviors (Milbrath & Kinzie, 2000).
A three-year longitudinal study by Milbrath and Kinzie (2000) examined this issue to
determine preservice teachers‘ change in computer affect and computer use over time. Two
cohorts of preservice teachers (n=212) who received computer training during their teacher
preparation at University of Virginia (UVa) participated in the study. Participants were required
to complete three hands-on computing tool class sessions, as well as a two-credit introductory
instructional technology course. Data were collected using repeated measures from two samples
of preservice teachers, Cohort 1 and Cohort 2, at the beginning of each cohort‘s first fall
semester and at the end of their program (Milbrath & Kinzie).
Using a convenience sampling method, the survey examined participants‘ responses
toward the frequency of using six types of computer technologies, as well as their computer
attitudes and perceived self-efficacy with these technologies. Posthoc Tukey's HSD tests
indicated a significant time effect was found in the frequency of using all six selected computer
technologies. Between Time 1 and Time 3, frequency of using statistical packages was the only
variable that did not change significantly. From Time 1 to Time 2, only frequency of using
database management software did not show a significant increase while from Time 2 to Time 3,
only frequency of word processing continued to increase significantly. A significant time effect
was found in perceived self-efficacy with all six selected computer technologies. Mean scores of
all six variables also increased significantly between Time 1 and Time 3. In terms of differences
between cohorts over time, a significant cohort effect was found in frequency of using e-mail and
perceived self-efficacy with word processing. Cohort 2 showed a higher averaged frequency of
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use in e-mail than Cohort 1 Cohort 2 also had a higher level of perceived self-efficacy with word
processing than Cohort 1 (Milbrath & Kinzie, 2000).
From this analysis, the authors asserted that the computer training the preservice teachers
received reflect a positive change in their computer attitude and affect. They suggested that the
development of computer attitudes and self-efficacy with computer technology requires time to
develop. They concluded that preservice teachers‘ computer affect could impact their future
teaching practices. One limitation that stands out when considering this study is that using a
convenience sampling method excluded other preservice teachers from participating in the study,
and could limit these findings to this particular group of students (Milbrath & Kinzie, 2000).
Self-efficacy Beliefs using Technology
Self-efficacy beliefs therefore can be used to explain technology usage behaviors (Teo,
2009). For instance, Compeau, Higgins, and Huff (1999) examined factors that affect an
individual‘s use of technology and found that participants with higher self-efficacy beliefs used
computers more often and experienced less computer-related anxiety. Using a model to test the
influence of computer self-efficacy, outcome expectations, affect, and anxiety on computer
usage, survey data were gathered from 394 participants over a 1-year interval. The first survey
was sent to 2,000 randomly selected subscribers of a Canadian business periodical, with a
response rate of 53.4%. One year later, the same survey was sent to those who responded to the
first survey, with a response rate of 67%. The age of the participants ranged from 22-64. The
majority of the participants were male (86%) and employed in different business areas, including
general management, marketing, consulting, and accounting/finance. Those with a graduate
degree constituted 43% while 38% had a university or college degree (Compeau et al.).
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Analysis results indicated significant relationships between computer self-efficacy and
outcome expectations, self-efficacy and affect, and efficacy and anxiety. Performance outcomes
were found to influence affect and use, while affect was significantly related to use. Overall, the
findings provided strong confirmation that both self-efficacy and outcome expectations impact
and relate to an individual's affective and behavioral reactions to information technology. Selfefficacy is therefore a strong and significant predictor of computer anxiety and use. Compeau et
al. (1999) concluded that individuals with higher computer self-efficacy beliefs tend to see
themselves as able to use computer technology. On the other hand, individuals with lower
computer self-efficacy beliefs become more frustrated and more anxious working with
computers and hesitate to use computers when they encounter obstacles. In terms of study
limitations, the overall response rate to this survey was low, 20%. In addition, the majority of the
respondents were male (Compeau et al.).
Different studies have investigated the nature of self-efficacy beliefs in using
instructional technology for teaching (Teo, 2009). A study conducted by Albion (1996)
investigated student teachers' dispositions towards computers and their use of computers in
primary-school classrooms during a final-year practicum. From the survey distributed the week
following their practicum, there were 107 responses with 63% returned. The majority of student
teachers were female (86%), and 84% were under 25 years old. When rating their current
knowledge of computers, most claimed little knowledge of computers, while only about a third
considered their knowledge to be very good. A majority of the student teachers in the sample
(62%) admitted to some degree of nervousness about the use of computers in the classroom. The
student teachers generally viewed computers positively but lacked confidence in their knowledge
of computers. While they were nervous about using computers in classrooms, almost two-thirds
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did use a computer at least once during a 4-week practicum and were more likely to do so if the
supervising teacher modeled such use. The most frequently experienced problems in using
computers were organizational, including lack of expertise in using a computer in class, lack of
suitable software, computer use being inappropriate for the class, and lack of confidence in using
a computer in class. These results suggest that the lack of confidence for teaching with
computers is an important factor influencing the levels of computer use by student teachers
(Albion).
Similarly, in a series of technology use studies (USEiT), Russell et al. (2003) examined
relationships among teachers‘ levels of computer use and their beliefs about, and confidence for,
using technology. Over a 3-year period, using a mixed method design, a survey provided
quantitative data from 2,894 teachers in 22 Massachusetts school districts. In addition, 300
interviews were conducted with school leaders, as well as technology and library media
specialists. While 45% of the sample had taught for more than 15 years, about 26% of the
teachers were relatively new to the field, with 5 or less years of experience. Each grade level in
the sample, from kindergarten through 12th grade, was well represented with at least 225
teachers (Russell et al.).
In analyzing the results, the authors found that high confidence for using technology was
not a direct predictor of teachers‘ classroom uses. Rather, confidence appeared to be moderated
by years of teaching experience. While teachers who recently entered the profession reported
having more confidence using computers than teachers who had been in the profession for 6 or
more years, their beliefs about the negative effects of computers on students were stronger. In
addition, although the newer teachers used technology more often than experienced teachers for
preparing instructional materials and professional communication, they directed their students to
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use technology significantly less than more experienced teachers. The authors concluded that
while the new teachers may be more comfortable with the technology tools, they might require
further training on the value and use of technology as an instructional tool. Alternatively, they
may lack the organization and management skills needed to use technology effectively in the
classroom, skills that develop through years of experience. One limitation that stands out when
considering this study is that it is a longitudinal study. It does provide more in-depth data to
analyze. However, other confounding variables could have impacted participants‘ responses,
including the levels of access to technology in their classroom and their prior technology training
(Russell et al., 2003).
Later research examining self-efficacy beliefs toward technology use have focused on
their influence on preservice teachers‘ attitudes toward technology integration (Wang et al.,
2004) and intention towards use (Anderson & Maninger, 2007). In terms of self-efficacy beliefs
and technology integration, Wang et al. (2004) explored how vicarious learning experiences and
goal setting influence preservice teachers‘ self-efficacy for integrating technology into the
classroom. At a large Midwestern university, 280 students enrolled in an introductory
educational technology course participated. The participants' ages ranged from 18 to 38 years.
The majority of the participants were freshmen (n = 153). Except for three graduate students, the
rest were sophomores, juniors and seniors. Approximately 78% of the participants were equally
distributed between elementary education majors or secondary education majors. The majority of
the participants (79%) had never taken an educational technology class before (Wang et al.,
2004).
Using pre and posttest survey measures to examine their self-efficacy beliefs for
technology integration, participants were divided into 18 lab sections and assigned to one of four

86

conditions (three experimental and one control). An instructional CD-ROM that featured case
studies, lesson plans, and artifacts of teachers using different instructional technologies provided
vicarious learning experiences for two treatment groups. The other group viewed a variety of
WebQuests. In two of the groups, participants were given a number of specific goals, including
determining how technology was being used, the instructional goal of the lesson, and how
students should be assessed (Wang et al., 2004).
Results showed significant treatment effects for vicarious experiences and goal setting on
participants' judgments of self-efficacy for technology integration. For example, the group that
viewed the CD-ROM and determined goals from their observations had the highest mean score
on ratings of self-efficacy for technology integration. The control group had the lowest mean
score. A significantly more powerful effect was found when vicarious learning experiences and
goal setting were both present compared to when only one of the two factors was present. Wang
et al. (2004) concluded that from the perspective of teacher educators, the use of vicarious
learning experiences and the incorporation of specific goals during instructional technology
courses may help preservice teachers develop the confidence they need to become effective
technology users within their own classrooms These findings should, however, be considered
carefully. While the sample size is relatively large, it consists primarily of female residential
undergraduate students at the beginning of their teacher education programs, and therefore limits
its generalizability. In addition, this was the first instructional technology class for a majority of
the participants (Wang et al.).
In terms of how preservice teachers intend to use instructional technology in their future
classrooms, Anderson and Maninger (2007) investigated changes in and factors related to
students‘ technology-related abilities, beliefs, and intentions. Participants were 76 preservice
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teachers who responded to pre and postcourse surveys while taking an introductory educational
technology course. The majority of participants were female undergraduate students (88%)
(Anderson & Maninger).
From the data analysis, statistically significant increases were found in students‘
perceived abilities, self-efficacy beliefs, value beliefs, and intentions to use instructional
technology in their future classrooms. Students‘ self-efficacy, value beliefs, and intentions were
moderately correlated with each other. In addition, abilities were correlated with self-efficacy
and computer access. Regression analysis indicated that the best predictors of preservice
teachers‘ intentions for using instructional technology were their self-efficacy beliefs, gender,
and value beliefs. The authors suggested that these results strongly support the effectiveness of
educational technology coursework in improving not just preservice teachers‘ abilities in using
instructional technologies, but also their beliefs and intentions. The results also highlight the
importance of the relationships between preservice teachers‘ beliefs about technology integration
and their potential use of technology in their future classrooms. In terms of study limitations, it is
important to consider that the changes in the participants‘ abilities, beliefs, and intentions could
have occurred due to other factors besides participating in the educational technology course
(Anderson & Maninger, 2007).
These studies have provided insight into the relationship between self-efficacy beliefs
toward technology. Albion (2001) noted that teachers' self-efficacy or belief in their capacity to
work effectively with computers was a significant factor in determining their patterns of
computer use. This implied that decisions to use computers in classrooms or in schools are likely
to be influenced by teacher beliefs. That is, teachers' beliefs about their ability to use computers
effectively for instruction significantly influence the patterns of classroom computer usage.
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Taken together, these studies therefore suggest that teachers‘ self-efficacy beliefs are useful
indicators of technology integration (Albion; Wang, 2004).
Digital Native Preservice Teachers and Self-Efficacy Beliefs
Coupled with the fact that digital natives are enthusiastic users of technology, it would be
reasonable to expect them to be more ready to use technology for teaching as preservice teachers
than previous generations of teachers (Lei, 2009). Lei studied this problem by examining digital
native preservice teachers‘ beliefs, attitudes, and technology experiences and expertise, as well
as identifying the strengths and weaknesses in their technology knowledge and skills. Surveying
freshmen in a teacher education program at a large northeastern university, the sample included
55 participants, 9 males and 46 females (Lei, 2009).
When analyzing the data, results indicated that the majority of participants started using
computers before sixth grade (96.4%), and nearly half of them (49%) started using computers in
kindergarten or before the end of third grade. All participants reported that they owned at least
one personal computer and one cell phone. Overall, most participants spent 2–4 hours on
computers every day (76%). Results also revealed that participants had strong positive beliefs in
technology, yet moderate confidence and interest in using these technologies in the classroom,
and 92.9% trusted the reliability of computers. They believed that technologies could help them
teach better (82.8%) and help their students learn better (79.3%). Interestingly, while about half
of the participants felt that they did well with computer technologies, one third of them reported
they were ―neutral‖ about this statement, and 22.5% of them, in fact, did not think that they
worked well with computer technologies. Confidence was even lower with their ability to solve
problems with computers. Only 13.8% felt confident that they could solve most problems using
their computers (Lei, 2009).
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In terms of everyday Internet activities, the majority (80%) of the participants spent the
most time on social-communication activities, such as Facebook and MySpace, and only about
10% spent their time using the Internet for learning-related activities. Participants were very
proficient with basic technologies, such as using e-mail, word processing, and surfing the
Internet, but were not familiar with more advanced technologies, such as editing audio files,
video-conferencing, and designing Web pages. Their proficiency in using Web 2.0 technologies
was limited primarily to maintaining social-networking Web sites (58.2%). Additionally, almost
two thirds of the participants lacked expertise in using these technologies for different classroom
applications. About one third of the participants had little to no experience with blogging.
Approximately 40% had little to no experiences with wikis, or experience with publishing audio
files and videos. In addition, roughly half identified themselves as beginners in using classroom
technologies such as interactive whiteboards, hand-held devices, content-related technology, as
well as assistive technologies (Lei, 2009).
These results suggest that although this group of the digital native preservice teachers
was very proficient with basic technologies, they lacked the experiences and expertise to work
with more advanced technologies. Although digital natives as preservice teachers use technology
extensively, these findings indicate that their use of technology has been mainly related to their
social-communication activities and their learning activities as students. The author concludes
that as preservice teachers, they lack the knowledge, skills, and experiences to integrate
technology into classrooms to help them teach and to help their students learn, even though they
fully recognize the importance of doing so (Lei, 2009). When reviewing this study, one
limitation that stands out is that the sample is limited to preservice teachers who were in the firstyear of their teacher education programs. In addition, there was a lack of qualitative data to
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provide in-depth information regarding students‘ perceptions about integrating technology into
the classroom.
Summary
In examining the literature, there were many studies and survey reports on digital natives
as K-12 students. As covered in this chapter, the limited body of research that has examined
digital natives as preservice teachers has drawn some specific conclusions about their technology
habits and practices. It appears that today's preservice teachers are considered to be digital
natives by definition. Yet, these teachers experience huge disconnects when it comes to applying
digital technologies within the classroom (Albion, 1996; Henning et al., 2007; Lei, 2009; Russell
et al., 2003).
Definition of Terms
1. Cooperating teachers are experienced elementary or secondary teachers who supervise
student teachers or teacher interns in affiliated schools (Borko & Mayfield, 1995).
2. Digital immigrants as defined by Prensky (2001) are previous generations of technology
users born before 1980 who have not been raised with digital media, but have learned and
adopted many new technologies.
3. Digital natives as defined by Prensky (2001) are students, born after 1980, who have been
raised with digital media, and spend a significant amount of time using the Internet and
engaging with new digital devices.
4. Digital natives as defined by Lei (2009), and used for this study are:
a. Beginner digital natives who have no experience or little skill with using different
technologies.
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b. Intermediate digital natives can use some already-prepared applications, or can
perform a technology task with help.
c. Advanced digital natives can use and create/customize many applications on their
own, or can perform a technology task on their own. They also can teach others
how to use and create/customize many applications, or can teach others how to
perform a technology task (Lei).
5. Modeling involves teacher education faculty demonstrating how technology can be used in
the K-12 classroom setting (Kay, 2006).
6. Partnership students include all preservice teachers enrolled in the Partnership teaching
semester at Walnut Hill University that occurs during their second to last semester of
undergraduate schooling. During the week, students spend half their time in local area K-5
elementary schools working with students and their mentor teachers in various classroom
settings. The other half is spent in University classes, participating in courses related to
classroom management, principles of instruction, and elementary education curriculum.
7. Preservice teachers include all teacher candidates enrolled as Liberal Studies Elementary
Majors in the Walnut Hill University Education program.
8. Preservice teaching includes any experience where a preservice teacher works with students
in an instructional setting (Moore, 2003).
9. Self-efficacy refers to a person‘s belief in his or her ability to succeed at a task or in a
particular situation (Bandura, 1995).
10. Teacher preparation program as defined by the U.S. Department of Education (2009) is a
state-approved course of study where the completion of which signifies that an enrollee has
met all the state‘s education requirements, or training requirements, or both, for initial
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certification or licensure to teach in the state‘s elementary or secondary schools. A teacher
preparation program may be either a regular program or an alternative route to certification,
as defined by the state. Also, it may be within or outside an institution of higher education.
11. Technology course is a single-course strategy used by teacher preparation programs to teach
technology. Typically, this course is geared to providing an overview of the educational uses
of technology, as well as providing students with basic technological skills (Kay, 2006;
Lambert et al., 2008).
12. Technology integration can be defined as teachers utilizing content, and technological and
pedagogical expertise effectively to benefit student learning (Pierson, 2001).
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CHAPTER 3
METHODOLOGY
Self-efficacy, defined as people‘s beliefs about their capabilities to perform different
tasks, is a major determinant of future success in a particular field (Bandura, 1994; Tosun, 2000).
The focus is not on the skills one has, but on the judgments one has of what one can do with
these skills. Self-efficacy beliefs therefore can be used to explain technology integration
behaviors (Teo, 2009).
Research on self-efficacy regarding digital native preservice teachers is limited.
Understanding this group‘s self-efficacy beliefs, practices, and expertise regarding technology
and its impact on their teaching was of primary importance in this study. The process, analysis,
and results also added to the research of teacher preparation curriculum and provide avenues for
continued research in this area.
Three questions framed this study:
1.

Was there a difference in technology integration self-efficacy beliefs of beginner,
intermediate, and advanced digital natives preservice teachers at the beginning compared
to the end of their Partnership teaching semester?

2.

How do technology integration self-efficacy beliefs relate to the digital native preservice
teachers‘ technology skills and experiences?
a. How do the pre-test self-efficacy beliefs and the digital native preservice teachers‘
pre-test technology skills relate?
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b. How do the post-test self-efficacy beliefs and the digital native preservice
teachers‘ post-test technology skills relate?
3.

What factor(s) do the digital native preservice teachers identify that change their
technology integration beliefs during the Partnership teaching semester?

Theoretical Framework
The theoretical framework for this study is based on Bandura‘s (1986) theory of selfefficacy. Bandura defines self-efficacy as ―the beliefs in one‘s capabilities to organize and
execute the courses of action required to produce given attainments‖ (p. 391). Bandura
emphasized that self-efficacy is situation specific. It is possible for a teacher to have a high sense
of efficacy in one subject area while having a low sense of efficacy in another. Teacher efficacy
is partly determined by the individual‘s judgment of his or her current abilities and whether these
abilities meet the demands of a particular teaching task (Tschannen-Moran, Woolfok-Hoy, &
Hoy, 1998).
Bandura (1986) postulated four sources of self-efficacy: enactive mastery experiences,
vicarious experiences, verbal persuasion, and physiological states from which persons can judge
their capabilities. Enactive mastery experiences are defined as one's interpretations of his or her
own previous, authentic experiences in performing a particular task, and are the most powerful
source of efficacy information because they provide the most authentic evidence of one‘s
successes and failures. Bandura (1997) suggested a successful mastery experience would
improve one's personal efficacy, while an unsuccessful mastery experience will weaken it,
especially if a firm sense of efficacy has yet to be constructed. The perception that an activity has
been successful can also provide the source for the belief that future, related activities will also
be successful. Vicarious experiences, where one compares his or her own capabilities in relation
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to the performance of others, also can contribute to one‘s self-efficacy beliefs. The state of mind
that a teacher experiences with successful performance may strengthen efficacy beliefs as can
receiving constructive verbal feedback that focuses on their performance accomplishments
(Bandura, 1997).
Although four sources of self-efficacy have been identified, it is important to note that
Bandura (1997) sees the development of self-efficacy as ―the product of cognitive processing of
diverse sources of efficacy information conveyed enactively, vicariously, socially, and
physiologically‖ (p. 115). Applying this to undergraduate teacher education programs,
researchers (Tschannen-Moran et al., 1998) have recommended providing preservice teachers
early field experiences, opportunities to instruct students in a variety of contexts, and providing
performance feedback regarding their teaching experiences.
Self-Efficacy and Technology Integration
Technology integration incorporates teachers using content, technological, and
pedagogical expertise effectively for the benefit of students‘ learning (Pierson, 2001). Successful
technology integration depends on a variety of factors, including types of lesson plans,
availability of software and technical support, and ongoing training. Albion (1999) noted that
decisions made by teachers about using computers in their classrooms are likely to be influenced
by multiple factors including the accessibility of hardware and relevant software, the nature of
the curriculum, personal capabilities and constraints such as time. Ertmer (1999) classified these
barriers to technology integration into two primary categories: Extrinsic (first order) and intrinsic
(second order). While extrinsic barriers include lack of resources, adequate training, technical
support, and time, intrinsic barriers include teachers‘ beliefs about teaching, their attitudes about
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computers and integrating technology, and their self-efficacy beliefs in using these technologies
(Ertmer, Ottenbrieit-Leftwich, & York, 2006).
A meta-analysis of 48 empirical studies in technology integration from 1995 to 2006 by
Hew and Brush (2007) highlights this in their discussion of the key barriers affecting the use of
technology in K-12 schools for instructional purposes. They also indicated possible strategies for
overcoming these barriers. Among the six main categories of barriers found in the analysis,
resources were considered to be a primary barrier. The lack of resources could include one or
more of the following: technology, access to available technology, time, and technical support.
Lack of technology included insufficient computers, peripherals, and software. Further analysis
indicated that teachers did not have enough time to prepare their lessons using different
instructional technologies. They also indicated that they lacked adequate technical support for
assisting them when using new or difficult technologies (Hew & Brush, 2007).
Another key barrier found in this analysis included teacher attitudes and beliefs.
Specifically, the authors noted that teachers‘ beliefs might include their educational beliefs about
teaching and learning, and their beliefs about technology. Ertmer (2005) is cited in Hew and
Brush‘s study as stating that ―the decision of whether and how to use technology for instruction
ultimately depends on the teachers themselves and their beliefs about technology‖ (Hew et al.,
2007, p. 241). Among the many recommendations from this meta-analysis, the authors suggest
that future studies on technology integration should be mixed method in order to provide a more
detailed overview of how teachers are integrating technology into their classroom practices.
Design
This study employed mixed methods procedures by using pre- and post-surveys, face-toface interviews with a portion of the respondents, and a document review of Partnership
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materials and lesson plans. Mixed methods research is defined as research where quantitative and
qualitative research techniques, approaches, and concepts are woven into a single study (Johnson
& Onwuegbuzie, 2004). A mixed-method approach allows researchers to select design
components that offer the best chance of answering research questions. Johnson and
Onwuegbuzie stress that using this method draws from the strengths of both research paradigms.
More importantly, Sechrest and Sidana (1995) point out that researchers who conduct mixedmethods research are more likely to select methods and approaches with respect to their
underlying research questions, rather than with regard to certain preconceived biases about
which research paradigm should have dominance in social science research.
Johnson and Onwuegbuzie (2004) explain that to construct a mixed method design, the
researcher must make two primary decisions. They must decide whether they want to operate
largely within one dominant paradigm or not, and whether the data collection phases should be
conducted concurrently or sequentially. In contrast to mixed-model designs, mixed method
designs are similar to conducting a quantitative mini-study and a qualitative mini-study in one
overall research study. Nonetheless, to be considered a mixed method design, the findings must
be mixed or integrated at some point, (e.g. a qualitative phase might be conducted to inform a
quantitative phase, sequentially).
The fundamental principle guiding mixed methods research design is that researchers
should thoughtfully combine qualitative and quantitative methods in a way that produces an
overall design with complementary strengths and non-overlapping weaknesses (Johnson &
Turner, 2003). The researcher must consciously and carefully assess the extent to which the
weakness from one approach can be compensated by the strengths from the other approach and
then plan and design the study to fulfill this potential; the researcher also must use this
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knowledge when combining, weighting, and interpreting the results. This process is referred to as
weakness minimization legitimation. The greater the extent that the weakness from one approach
is compensated by the strengths from the other approach, the more likely that combining a weak
inference with a strong inference will lead to a superior or high quality meta-inference
(Onwuegbuzie & Johnson, 2006).
There are various strengths and weaknesses associated with using survey, interview, and
document review data within a mixed method research study. In terms of strengths, a survey can
be a relatively inexpensive way to get information about people‘s attitudes, beliefs, and
behaviors. A lot of information can be collected about a population in a short period of time. In
addition, there is moderately high measurement validity when using well constructed and
validated surveys. Particular weaknesses of surveys include reactive effects (e.g. participants
may try to show only what is socially desirable). When answering survey questions, they may
not recall important information or respond at all to the survey (Johnson & Christensen, 2010).
In terms of strengths, an interview is helpful in measuring participants‘ attitudes and most
other content of interest. It allows the interviewer to probe and pose follow-up questions. It can
also provide information about participants‘ internal meanings and ways of thinking, and is a
useful data collection tool for exploring and confirming particular phenomenon. Weaknesses of
interviews include reactive effects (e.g. the interviewees may provide answers they think the
researcher wants to hear). Personal biases and poor interviewing skills on the part of the
researcher may impact the process. The strengths of a document review include providing insight
into what people think and what they do. Documents can be collected over time, can provide
useful background and historical data on people, groups and organization, and can be used to
corroborate findings. It is unobtrusive, thereby making reactive and investigator effects highly
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unlikely. The weaknesses of a document data review are that the documents may be incomplete,
could be representative of only one perspective, and may not apply to general populations
(Johnson & Christensen, 2010).
Keeping these issues in mind, the rationale of this study design therefore was to capture
the self-efficacy perceptions of the participants using a quantitative survey instrument. The
qualitative interview and document review data was then collected and used to help supplement
and expand upon these findings. In doing so, it strengthens the study by combining these
methods for added breadth and depth, as well as supports the results through triangulation of the
data (Creswell, 2007).
Population and Sampling
The population for this study consisted of all preservice teachers participating in the
Walnut Hill University Partnership teaching semester during the fall of 2011. Therefore, this was
a sample of convenience based on the Partnership student enrollment. In the fall of 2009, 63
students enrolled in the Partnership semester. The student enrollment for fall, 2010, was 78 and
75 for fall, 2011. Therefore, on average, 73 students are enrolled in the Partnership experience
each semester. Over 95% of these students are white females from Virginia, with an average age
of 21. Their socioeconomic status is primarily middle- to upper-middle class
(CollegeProwler.com, 2012). Walnut Hill University is a public university located in central
Virginia. The university is coeducational and offers a four-year undergraduate degree in arts and
sciences with a minor in elementary education leading to teacher certification. There are roughly
3800 full-time students and 200 part-time students. Of this, 15% are identified as minority
students. Two-thirds of the student body is female. Roughly 40% of the students are Liberal Arts
majors (CollegeProwler.com, 2012). The university is located in a rural area consisting of 23,000
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residents. Farming and manufacturing are the primary industries. Median household income for
this area in 2010 was $36,191. The percentage of people below the poverty level is 16.9% (U.S.
Census Bureau, 2012).
To determine the minimum sample size needed for this study, a power analysis was
calculated using a power of .75. Allowing for the three treatment levels, a sample size of 69 is
needed to detect an effect size of .3 (Cohen, 1988). Also, there have been several studies that
have relatively similar effect and sample size results as the current study. Bansavich (2005)
employed similar data collection and analysis to the proposed study, including analysis with a
sample of 68 preservice teachers while investigating factors that influenced readiness to integrate
technology into instruction. Effect size for this sample was relatively small (d = .37).
Additionally, Anderson and Maninger (2007) investigated 76 preservice teachers‘ technologyrelated abilities, self-efficacy beliefs, and intentions using pre-and post-course surveys after
completing an introductory technology course. Effect size for this sample was also small (d =
.35). Swain (2006), in a similar study, examined 262 preservice teachers‘ initial self-assessments
of their use of instructional technology and perceived growth at the conclusion of an introductory
technology course. Results indicated that students were confident in their abilities to use
educational technologies and were reaching new stages in technology integration. Again, a
relatively small effect size (d = .40) was found for this sample. The proposed study‘s sample size
of a minimum of 69 preservice teachers is therefore aligned with these studies that employed
similar investigative topics and techniques.
The target sample size for interview participants was nine. Purposeful sampling was used
in order to have a population from whom the most could be learned (Merriam, 1998). Therefore,
once the data were analyzed, based on the amount of efficacy score change over the semester,
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nine participants were purposefully selected for interviews in an effort to more fully understand
experiences that impact their self-efficacy and technology integration experiences. It was
anticipated that their skill level would be commensurate with their self-efficacy scores, and any
anomalies would be considered as part of the sample, such as beginner technology skill, high
self-efficacy scores.
Recruiting Participants
To recruit participants, an email was sent to all Partnership students about this study from
the Partnership coordinator (See Appendix A). An email to participate in the first online survey
was emailed to each Partnership student (See Appendix B). In the online survey, students were
first asked to read the consent form at the beginning of the survey (See Appendix C). If they
chose to participate, they would click on the survey button which sent them directly to the survey
questionnaire. Approximately eight weeks later, those who completed the first survey were asked
to complete the second online survey (See Appendix D). Once both surveys had been completed,
the data were reviewed to note changes in the participants‘ self-efficacy scores with their
identified technology skill level over the course of the semester. Technology skill levels, based
on the survey rating scores (Lei, 2009), are 1 and 2 (No experience, Beginner), 3 (Moderate –
can use some already prepared applications, or can perform the task with help), and 4 and 5
(Substantial, Expert- can use and/or create/customize many applications; could teach others how
to use and create/customize applications). The researcher then emailed the participants who
completed both the first and second survey, and exhibited change in their self-efficacy scores, to
volunteer to participate in face-to-face interviews. A consent form was included in this email. At
the interview, if they voluntarily agreed to participate, each participant was asked to sign the
consent form in front of the researcher (See Appendix E and F). From the population that
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voluntarily agreed to face-to-face interviews, nine participants were purposely selected to
participate in these interviews.
Instrumentation
Quantitative data were gathered from all participating preservice teachers in an electronic
survey format at the beginning and the end of the Walnut Hill Partnership teaching semester to
help ascertain their self-efficacy perceptions and beliefs using classroom technologies as well as
their self-reported technological skills and experiences as digital natives. Inquisite survey
software was used to create this online instrument. The instrument in this study integrates two
surveys, the Computer Technology Integration Survey (CTIS) developed by Wang et al. (2004),
and Lei‘s (2009) Technology Use Survey (See Appendix G for the instrument, (TIS) Technology
Integration Survey). As indicated by Wang et al., the Computer Technology Integration Survey
(CTIS) measures preservice teachers‘ self-efficacy beliefs regarding integrating technology into
their classroom teaching.
The Computer Technology Integration Survey (CTIS) utilizes a 21-item, five-response
Likert scale instrument which was originally developed and used to measure the self-efficacy of
preservice teachers across all teaching domains, and includes items regarding participants'
confidence for technology integration. Participants were asked to rate their current levels of
confidence using a one through five scale: (1) strongly disagree (2) disagree (3) neither agree nor
disagree (4) agree (5) strongly agree with statements related to their confidence regarding
technology use (e.g., "I feel confident that I understand computer capabilities well enough to
maximize them in my classroom." "I feel confident I can regularly incorporate technology into
my lessons, when appropriate to student learning.").
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Validity and Reliability of Survey Instrumentation
Computer Technology Integration Survey
Wang et al. (2004) reviewed the survey for content and construct validity. The evidence
of content validity was gathered prior to the original administration of the instrument. A panel of
six content experts in the area of self-efficacy reviewed the adequacy of the conceptual
definition, as well as rated and commented on each instrument item. With the feedback obtained
from the experts' ratings, appropriate revisions of the instrument were made. Based on the
revisions, it was believed that the content validity of the instrument was convincing (Wang et
al.).
Construct validity evidence was gathered after the self-efficacy survey had been first
administered. A factor analysis of the pre-survey data produced a two-factor solution that
explained 55.36% of the systematic covariance among the items. The first factor (eigenvalue =
9.85) accounted for 46.92% of the covariance and consisted of 16 items with loadings ranging
from .51 to .84. The items defining this factor represented computer technology capabilities and
strategies. Another factor analysis was then conducted with the 16 items on the post-survey data.
A one-factor solution, (eigenvalue = 9.58) explained a total of 59.86% of the systematic
covariance. It was further confirmed that those 16 items formed an instrument with data that
were valid, measuring a single construct. Cronbach Alpha coefficients of .94 (for pre-survey) and
.96 (for post-survey) also indicated that the instrument's data were highly reliable. The obtained
factor solution and resulting reliability coefficients for the self-efficacy for technology
integration scale suggest that the instrument's data exhibited construct validity and reliability
(Wang et al., 2004).

104

Technology Use Survey.
In addition, the second part of this study‘s survey is based on measuring the technology
skills and perceptions of the participants. Lei‘s (2009) Technology Use Survey has been selected
to help measure these constructs. As indicated by Lei, the Technology Use Survey examines
digital native preservice teachers‘ technology beliefs, attitudes, as well as their technology
knowledge and skills.
The survey was piloted to test the appropriateness of the survey items, identify any
misunderstanding in the language, and seek comments on the scope of preservice teachers‘
technology activities. Based on feedback and comments from the pilot survey, a few minor
revisions were made to the survey. In section one, Lei (2009) asked students questions regarding
how much time students spent on computers and what they did when they were on the Internet.
In section two, Lei provided students with a series of statements about their attitudes and beliefs
towards technology and asked students to rate each statement on a scale from one to five
(Strongly Disagree, Disagree, Neutral, Agree, Strongly, Agree). In section three, Lei asked
students to rate their perceived level of proficiency in using a series of 51 different technology
tools on a scale of 1 to 5 with 1 being ―beginner‖ and 5 being ―expert‖. To establish content
validity of section three regarding the difficulty level of the different technologies, Lei asked a
panel of experts to rate each technology independently on a scale of one to three, with one
meaning ―basic‖, two meaning ―intermediate‖, and three meaning ―advanced.‖ The panel
consisted of two educational technology faculty members and two technology staff members in
the teacher education program. After independently rating the technologies, an average rating for
each technology was obtained to group them into four levels of difficulty. In section four, two
open-ended questions ask participants to state their experiences and opinions on using
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technology in education. The finalized survey was administered to 70 students, and valid
responses were collected from 55 participants. The results of the study supported Lei‘s
hypotheses regarding digital native preservice teachers‘ technological skills, beliefs, and
knowledge, and confirmed that the instrument exhibited construct validity and reliability (Lei,
2009).
The integrated survey, Technology Integration Survey (TIS), (See Appendix G), was
piloted to determine if there are any issues in terms of readability, types of questions asked, the
length of the survey, and its overall layout. Reliability and validity calculations were also
conducted. Results of these calculations are reported in Chapter Four of this paper.
Data Collection
Quantitative data were gathered from participating preservice teachers in an electronic
survey format at the beginning and the end of the Partnership experience. Demographic
information was also collected in the survey, including age and type of technology courses taken.
Once collected, this information was transferred into SPSS version 19 to be analyzed. (See Table
7 for data collection timeline).
Table 7. Timeline for Data Collection
________________________________________________________________________
Procedure
Timeline
________________________________________________________________________
1. Distribution & collection of CTIS pre-test

Late August, 2011

2. Distribution & collection of CTIS post-test

Early November, 2011

3. Face-to-face interviews

November-December, 2011

4. CTIS data analysis; Qualitative data analysis

December-January, 2011

5. CTIS and qualitative data comparison and interpretation

February-March, 2011

________________________________________________________________________
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Qualitative data were gathered at the end of the Partnership experience using two methods,
semistructured interviews and a document review. Purposeful sampling was used in order to
have a population from whom the most could be learned (Merriam, 1998). Therefore, once the
data were analyzed, based on the amount of efficacy score change over the semester, nine
participants were purposefully selected for interviews in an effort to more fully understand
experiences that impact their self-efficacy and technology integration experiences.
Using face-to-face interviews, questions were asked to examine this group‘s self-efficacy
beliefs regarding technology integration, and to identify the factors that impacted their selfefficacy beliefs throughout the Partnership experience. The interviews were taped, transcribed,
and coded. The questions in the interviews were constructed to initiate responses that could then
be expanded through probing questions, and to allow participants to describe their experiences
and observations within their classroom setting. Interviews were conducted at convenient times
and places for the participants. A semi-structured, open-ended interview process was used by the
researcher to allow for the views of the participants to emerge and to gain new ideas about this
topic. After the interviews were transcribed, the participants had an opportunity to review the
transcripts and make any changes as needed (Merriam, 2009). A list of interview questions is
provided in Appendix H.
In addition, a document review was conducted of the Partnership materials, including the
course syllabus, Partnership rubrics and evaluation documents, as well as the interview
participants‘ lesson plans and student products (See Table 8 for document review items).

107

Table 8. Document Review Items
________________________________________________________________________
Documents
________________________________________________________________________
1. Partnership syllabus
2. Partnership rubrics
3. Partnership evaluation forms
4. Sample lesson plans
5. Sample student products
________________________________________________________________________
Interview participants were asked to bring sample lesson plans and student products to
the interview based on a document protocol. The protocol called for three sample lesson plans
and accompanying student products that were created during the participants‘ two-week unit of
For each lesson plan, they were directed to indicate what type(s) of technology were used in
implementing that particular lesson. These items were then reviewed to see if and how they were
integrating technology into their instruction. The benefits of conducting a document review are
that it provides access to information written by the participants in their own words. It also
provides an avenue for examining the participants‘ strategies and ideas for integrating
technology into their instruction (Creswell, 2007; Merriam, 2009).
VCU IRB
Before the data were collected, this research study was submitted and approved by the
Virginia Commonwealth University Institutional Review Board (IRB) and Walnut Hill
University, consistent with the rules and regulations of each institution (See Appendix I).
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Data Analysis
Quantitative data were analyzed using SPSS 19.0. Various statistical tests were used in
this analysis. Data analysis of the research questions is described in Table 9 below.
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Table 9. Data Analysis by Research Question
Research Question
Data Sources

4.

Analysis

1. Is there a difference in
technology integration selfefficacy beliefs of beginner,
intermediate, and advanced
digital natives preservice
teachers at the beginning
compared to the end of
their Partnership teaching
semester?

Examine self-efficacy
scores from TIS pre- and
post test.

Measures of Central
Tendency, Descriptive
statistics, 3x2 pre-post
Mixed Factor ANOVA

2. How do technology
integration self-efficacy
beliefs relate to the digital
native preservice teachers‘
technology skills and
experiences?
a. How do the pre-test
self-efficacy beliefs
and the digital native
preservice teachers‘
pre-test technology
skills relate?
b. How do the post-test
self-efficacy beliefs
and the digital native
preservice teachers‘
post-test technology
skills relate?

Compare self-efficacy
scores with technology skill
data from TIS pre- and post
test.

Correlation analysis

3. What factor(s) do the
digital native preservice
teachers identify as
changing their
technology integration
beliefs during the
Partnership teaching
semester?

Examine document items;
Examine and code
qualitative data for patterns
and group into relevant
categories

Describe, interpret, and
cross-check with document
analysis. Compare and
contrast quantitative and
qualitative results for
triangulation of data.
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Using open-ended questions during the qualitative interviews allows the researcher to understand
and capture the participants‘ points of view. However, once the qualitative data were collected, a
structured systematic approach was needed to provide an accurate analysis of this data (Patton,
2003). From the document analysis, the materials were reviewed to determine how the
Partnership experience impacted their use of technology and if and how the interview
participants used technology in their instruction. Next, NVivo software was used to analyze the
transcribed interview data. Once the data were analyzed, the next step included following the
research questions and then describing the responses to these questions. This provided a
descriptive analysis of each individual interview, which then helped to organize the responses
into categories. Interviews were then analyzed and coded for patterns related to self-efficacy,
existing themes from the literature and other emerging themes. To ensure reliability and validity
of the data, a confirmability audit was conducted (Patton, 2003). To accomplish this process, the
researcher had the categorized data reviewed by an independent reviewer familiar with
qualitative research analysis. The reviewer has a Ph.D. in education, has taught more than 15
years in a teacher preparation program, is experienced in educational research, and is affiliated
with Virginia Commonwealth University.
Interpretation of the data was the next step. Interpretation suggests attaching significance
to what has been discovered from studying, analyzing, and categorizing the data, in order to
provide explanations, draw conclusions, make inferences, attach meanings, and disconfirm any
data irregularities as a part of testing the validity of the interpretations. What is important in this
phase of the data analysis was to distinguish between describing the data and interpreting the
data (Patton, 2003).
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The final step in the data analysis involves reconciling the qualitative and quantitative
data, a process described as triangulation. This allowed the quantitative statistical results to be
directly compared and contrasted with the qualitative data in order to corroborate and validate
the subsequent findings (Creswell & Clark, 2011) More importantly, what was sought in
triangulation was an interpretation of the phenomena that illuminated and revealed the subject
matter in a contextualized manner, and presented the phenomena as a process that was relational
and interactive (Denzin, 2000).
Summary
This mixed method study took place as described in the timeline for data collection (See
Table 7) to investigate digital native preservice teachers‘ self-efficacy beliefs regarding their
technology experiences and skills at the beginning and at the end of their Partnership teaching
semester. Results of all analyses will be found in Chapter Four of this paper.
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CHAPTER 4
RESULTS
The purpose of this mixed method study was to investigate digital native preservice
teachers‘ self-efficacy beliefs regarding their technology experiences and skills at the beginning
and at the end of their Partnership teaching semester. In addition, factors that could impact
changes in the participants‘ technology integration self-efficacy beliefs were also analyzed. The
following questions helped frame this study:
1. Was there a difference in technology integration self-efficacy beliefs of beginner,
intermediate, and advanced digital natives preservice teachers at the beginning compared
to the end of their Partnership teaching semester?
2. How do technology integration self-efficacy beliefs relate to the digital native preservice
teachers‘ technology skills and experiences?
a. How do the pre-test self-efficacy beliefs and the digital native preservice
teachers‘ pre-test technology skills relate?
b. How do the post-test self-efficacy beliefs and the digital native preservice
teachers‘ post-test technology skills relate?
3. What factor(s) do the digital native preservice teachers identify as changing their
technology integration beliefs during the Partnership teaching semester?
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Technology Integration Survey Data Analysis
The Technology Integration Survey (TIS), (See Appendix G), contains several sections
and comprises more than 100 items. For the purposes of the following data analysis, the relevant
sections are:


Technology Use: Section 1 that measures participants‘ technology use.



Technology Perception: Section II that measures the participant‘s beliefs, confidence,
and perceptions regarding the use of technology.



Technology Skills: Section III that measures the participant‘s technology skills.



Technology Integration: Section IV that measures the participant‘s self-efficacy
beliefs regarding technology integration.

Descriptive Information About Survey Participants
At the beginning of the fall, 2011 semester, an email to participate in the first online survey
was sent to each Partnership student, (n = 75). Forty-three participants responded to the first
online survey after receiving two follow-up email reminders. Of the 43 participants, only 25
responded to the second online survey. Of these 25 responses, only 21 usable responses to the
second survey were collected and analyzed due to missing data in four of the 25 surveys.
Therefore, only the data from the 21 participants with usable responses from both the pre- and
post-tests will be included in this analysis. To ensure each participant had the fullest opportunity
to participate in this study, the 43 participants who completed the first survey were invited by
email eight weeks later to complete the second online survey. After this email invitation, three
follow-up email reminders were sent out during the next two weeks to ask participants to
complete the second online survey.
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All of the participants in this study were female (100%). A total of 15 (71.42%)
participants were 21 years old, five (23.80%) were 22 years old, and one was 23 (4.76%). Four
participants (19.04%) indicated that they had taken the EDUC 381, Media and Technology class.
Of these four, three had taken EDUC 381 during the Spring/Summer of 2011; the other took the
class during the Spring/Fall of 2009. Only one (4.76%) of the 21 participants indicated that they
had taken an additional technology course during their undergraduate program, Introduction to
Computer Science, CMSC 160. See Table 10 below for participant demographic information.

Table 10. Participant Demographic Information (n = 21)
Demographics
Gender
Female
Male
Age
21 years old
22 years old
23 years old
Took EDUC 381
Spring/Fall - 2009
Spring/Summer - 2011
Took additional technology
courses
Intro to Computer Science

Students

Percent

21
0

100%

15
5
1

71.42%
23.80%
4.76%

1
3

4.76%
14.28%

1

4.76%

Participants’ Technology Use
In the Technology Use section of the Technology Integration Survey (TIS), participants were
asked when they first started using computers. Two (9.52%) participants said they started using
computers before Kindergarten. Thirteen (61.90%) indicated that they started using computers
sometime between Kindergarten and third grade. Four (19.04%) indicated that they started using
computers in grades four or five, and two (9.52%) started using computers between sixth and
eighth grade (See Table 11).
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Table 11. Computer Start Time (n=21)
________________________________________________________________________
Grade Level
Students
Percent
________________________________________________________________________
Before Kindergarten
2
9.52%
Kindergarten - Grade 3
13
61.90%
Grade 4 - Grade 5
4
19.04%
Grade 6 - Grade 8
2
9.52%

Participants were also asked how much time they spent each day on the computer. As
shown in Table 12 below, one student (4.76%) answered not at all, three (14.28%) indicated less
than an hour, seven (33.33%) indicated about one to two hours each day, seven others (33.33%)
indicated about two to three hours each day, and three (14.28%) answered about three to four
hours each day on a computer.
Table 12. Daily Time Spent on a Computer (n=21)
________________________________________________________________________
Hours
Students
Percent
________________________________________________________________________
Not at all
1
4.76%
Less than an hour
3
14.28%
About 1 - 2 hours
7
33.33%
About 2 - 3 hours
7
33.33%
About 3 - 4 hours
3
14.28%
________________________________________________________________________

Participants were asked if they owned any of the following devices, including a personal
computer (n=21, 100%), a cell phone (n = 20, 95.23%), a game console (n = 7, 33.33%), an iPod
or other mp3 player (n=18, 85.71%), or a Personal Digital Assistant or PDA (n = 0). Participants
were then asked to identify how they used their computers, including using them for learningrelated activities, entertainment purposes, communicating with friends, etc. These activities are
listed below in Table 13.
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Table 13. Participants’ Computer Use (n=21)
Computer Use
Students
Entertainment (playing games,

Percent

21

100%

21

100%

20

95.23%

20
20
15

95.23%
95.23%
71.42%

9

42.85%

1

4.76%

watching videos, etc.)

Social/communication
activities (chat, email, IM, etc.)
For practical purposes
(finding information you need)
Learning-related activities
Shopping
For self-expression
(blogging, commenting, etc.)
For constructive activities
(creating web pages, uploading
video/audio/music, files, etc.)
Other - Online banking

From a list of options, participants were asked to indicate what they used the Internet for,
including searching for homework help, reading the news, sending and receiving emails, etc.
Using the Internet to complete homework assignments, spending time on social networking sites
such as Facebook or MySpace, sending and receiving emails, as well as searching the Internet
for practical purposes were the top four activities. These are listed below in Table 14.
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Table 14. Participants‘ Internet Use (n = 21)
Internet Use
Students
Searching information for my
study (e.g. preview, review
homework)
Searching information for
other practical purposes (e.g.
weather, health, etc.)
Sending and receiving emails
Social networking (e.g.
Facebook, MySpace, etc.)
Shopping
Surfing online for fun (reading
novels, stories, entertainment)
Downloading movies,
pictures, music, etc.
Online chatting - (chat rooms,
Instant Messenger, ICQ, etc.)
Reading news to know what's
going on in the world
Reading news to know what's
going on in this country
Getting information about
other places, countries,
cultures, and peoples in the
world
Playing games
Blogging
Viewing and posting messages
(e.g. on forums, discussion
boards, etc.)
Publishing my digital media
files online (e.g. on Youtube,
podcasting, etc.)

Percent

21

100%

21

100%

21
21

100%
100%

18
16

85.71%
76.19%

13

61.90%

12

57.14%

12

57.14%

11

52.38%

11

52.38%

10
8
7

47.61%
38.09%
33.33%

5

23.80%

There is an anomaly in the above data. One participant indicated that she did not spend
any time at all using a computer during the day (See Table 12). However, the following two
tables (Tables 13 and 14) indicate that the participant owned a personal computer, and also spent
time using it for communication and entertainment purposes. The participant either did not
understand the question asked in Table 12, or did not correctly answer the question as to how
much time she spent daily on the computer.
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Participants were also asked which of these tasks on a daily basis they spent the most
time on when using Internet. Using the Internet to complete homework assignments, and
spending time on social networking sites such as Facebook or MySpace were again selected as
top activities. These activities are listed below in Table 15.
Table 15. Time Spent Daily using the Internet (n=21)
Internet Use
Students

Percent

Searching information for
my study (e.g. preview,
review homework)

8

38.09%

Social networking (e.g.
Facebook, MySpace, etc.)

8

38.09%

Searching information for
other practical purposes
(e.g. weather, health, etc.)

2

9.52%

Sending and receiving
emails

1

4.76%

Surfing online for fun
(reading novels, stories,
entertainment)

1

4.76%

Blogging

1

4.76%

Participants were asked to select what they considered to be the most exciting thing about
the Internet. Options included finding information they needed for their studies, making new
friends, playing games, shopping, etc. Of the 12 options provided, the most popular activity was
communicating with friends, as indicated below in Table 16.
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Table 16. Most Exciting Thing about the Internet (n = 21)
Internet Use
Students
Communicating with my
friends
Getting information I need for
other practical purposes
Getting information I need for
my study
Reading news
Knowing things about the
world
Other - ―All the amazing
things that can be found, and
all of it being at the tip of my
fingers.‖

Percent

8

38.09%

5

23.80%

4

19.04%

2
1

9.50%
4.76%

1

4.76%

Mean Scores on the Technology Integration Survey (TIS)
The Technology Integration Survey (TIS) used in this study integrates two surveys, the
Computer Technology Integration Survey (CTIS) developed by Wang et al. (2004), and Lei‘s
Technology Use Survey (2009). The first section of this survey, Technology Use, lists the results
of participants‘ technology use above. The second section of this survey (TIS), the Technology
Perception section, incorporates the questions from Lei‘s Technology Use Survey (2009) which
lists a 13-item, five response Likert scale instrument used to measure preservice teachers‘ selfefficacy beliefs and perceptions about technology integration. Participants were asked to rate
their current perceptions and confidence levels using a one through five scale: (1) strongly
disagree, (2) disagree, (3) neutral, (4) agree, or (5) strongly agree with statements related to their
perceptions and confidence regarding technology use (e.g., ―I am confident in using technology
to teach.‖).
The third section of this survey (TIS), the Technology Skills section, also from Lei‘s
Technology Use Survey (2009), lists a 51-item, five-response Likert scale instrument used to
measure participants‘ perceived level of proficiency in using a series of 51 different technology
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tools. Lei (2009) determined that all of these technologies were equally relevant to preservice
teachers in developing their professional technology abilities by having them rated by outside
experts. Participants were asked to rate their technology proficiency using a one through five
scale: (1) No experience, (2) Beginner, (3) Moderate, (4) Substantial, or (5) Expert with different
technology tools and skills (e.g., ―Editing audio files.‖ ―Navigating the Web.‖ ―Developing a
wiki.‖).
The fourth section of this survey (TIS), the Technology Integration section, incorporates
the questions from Wang et al‘s (2004) Computer Technology Integration Survey (CTIS) which
lists a 21-item, five-response Likert scale used to measure the self-efficacy of preservice teachers
across all teaching domains, and includes items regarding participants‘ confidence for
technology integration. Participants were asked to rate their current levels of confidence using a
one through five scale: (1) strongly disagree, (2) disagree, (3) neither agree or disagree, (4)
agree, or (5) strongly agree with statements related to their confidence regarding technology use
(e.g., ―I feel confident that I understand computer capabilities well enough to maximize them in
my classroom.‖ ―I feel confident that I can regularly incorporate technology into my lessons,
when appropriate to student learning.‖).
An average item score of each participant was calculated for both the pre- and post-test.
Each participant therefore has a Technology Skill Score, which measured their proficiency in
using a series of 51 different technology tools, a Technology Perception Score which measured
their self-efficacy beliefs and perceptions about using classroom technologies, and a Technology
Integration Score which measured the participants‘ self-efficacy and confidence in integrating
technology into their teaching. As both the Technology Perception section and the Technology
Integration section examined participants‘ self-efficacy regarding technology integration, a Self-

121

Efficacy Score was also derived by averaging each participant‘s responses to all the items under
the Technology Perception and the Technology Integration sections.
Statistical Analysis of Technology Integration Survey (TIS) Instrument
A pilot study of the Technology Integration Survey (TIS) was conducted with seven
preservice teachers from Walnut Hill University during the second summer session of 2011 to
determine if there were any issues concerning survey readability, types of questions asked, the
length of the survey, and its overall layout. The main goal of the pilot survey was to test the
appropriateness of the survey items, identify any misunderstandings in the language, and seek
comments on the scope of the preservice teachers‘ technology activities. Based on feedback and
comments from the pilot, a few minor revisions, including spelling and formatting edits, were
made to the survey.
To measure the internal consistency of the items, however, Cronbach‘s alpha was
performed on the data from the pre- and post-tests as indicated in Table 17 and Table 18 below.
Table 17. Cronbach‘s Alpha for the Technology Skills section of the Survey.
SURVEY
Cronbach's Alpha
N of Items
Pre-Survey
.941
51
Post-Survey
.950
51
The above table shows that both alpha‘s for the Technology Skills items on the pre- and posttests are quite high. The pre-test alpha for Technology Skills items is 0.941, while post-test alpha
is 0.950. The closer the coefficient is to 1.0, the greater the internal consistency of the items
within the scale. A coefficient greater than 0.7 is considered acceptable, greater than 0.8 is
viewed as good, and greater than 0.9 is excellent (Gliem & Gliem, 2003). In addition, test-retest
reliability estimates were obtained through correlation testing of the post-test Technology Skill
data. The results are listed below in Table 18.
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Table 18. Test-retest Reliability Correlation of Technology Skill Data
2nd
SURVEY
Administration
Cronbach's Alpha
TIS
.813*
.950
* p < .01, 2-tailed.
The data were compared to the accepted standard for reliability coefficients developed by
Cicchetti and Sparrow (1981): 0-.4 Poor; .4-.59 Fair; .60-.74 Good; .75-1.00 Excellent. The
above results therefore indicate strong internal consistency in the Technology Skills section of
the survey.
Table 19. Cronbach‘s Alpha for the Self-Efficacy section (combined Technology Perception and
Technology Integration) of the Survey
SURVEY
Cronbach's Alpha
N of Items
Pre-Survey
.931
34
Post-Survey
.964
34
The above table shows that both alpha‘s for the Self-Efficacy items on the pre- and posttests are quite high. The pre-test alpha for Self-Efficacy items is 0.931, while the post-test alpha
is 0.964. In addition, test-retest reliability estimates were obtained through correlation testing of
the post-test data. The results are listed below in Table 20.
Table 20. Test-retest Reliability Correlation of Self-Efficacy Data
2nd
SURVEY
Administration
Cronbach's Alpha
TIS
.827*
.964
* p < .01, 2-tailed.
The data were compared to the accepted standard for reliability coefficients developed by
Cicchetti and Sparrow (1981): 0-.4 Poor; .4-.59 Fair; .60-.74 Good; .75-1.00 Excellent. The
above results indicate strong internal consistency in the Self-Efficacy section of the survey.
In addition, a factor analysis was performed on the Self-Efficacy section, containing 34
items, using the pre-test and the post-test data to identify subsets of items that could be clustered
together to form factors. The factor analysis of the pre-test data produced a seven-factor solution
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that explained 51.78% of the covariance among items. The scree plot demonstrated that the
eigenvalues leveled off after two factors (See Table 21 below).
Table 21. Pre-Test factor analysis results
Factors
Integrating
technology into
teaching and
student learning
Computer
capabilities

Questions
6, 14, 16, 17,
22, 23, 27, 28,
29, 30, 31,
33, 34
1, 2, 3, 12, 13

Factor Loads
.660 to .835

Eigenvalues
13.16

% of Variance
Explained
38.71%

.560 to .693

4.447

13.07%

The first factor (eigenvalue = 13.16) accounted for 38.71% of the covariance, and
consisted of 13 items with loadings from .660 to .835. The items defining this factor represented
self-efficacy beliefs about integrating technology into teaching and student learning (e.g., ―I feel
confident that I can mentor students in appropriate uses of technology.‖ ―I feel confident that I
have the skills necessary to use the computer for instruction.‖). The second factor (eigenvalue =
4.447) accounted for 13.07% of the covariance, and consisted of five items with loadings ranging
from .560 to .693. The items defining this factor represented computer capabilities (e.g., ―I am
confident in using technology to teach.‖ ―Computers are generally reliable.‖).
Another factor analysis of the post-test data produced a two-factor solution that explained
58.41% of the covariance among items. The scree plot demonstrated that the eigenvalues leveled
off after two factors. See Table 22 below for results.
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Table 22. Post-Test factor analysis results
Factors
Integrating
technology into
teaching and
student learning
Computer
capabilities

Questions
7, 12, 15, 16,
17, 19, 20, 22,
23, 24, 26, 28,
30, 31, 32, 33
4, 9, 10, 13

Factor Loads
.669 to .896

Eigenvalues
15.909

% of Variance
Explained
46.79%

.473 to .545

3.953

11.62%

The first factor (eigenvalue = 15.909) accounted for 46.79% of the covariance, and
consisted of 16 items with loadings from .669 to .896. The items defining this factor again
represented self-efficacy beliefs about integrating technology into teaching and student learning
(e.g., ―I feel confident that I can consistently use educational technology in effective ways.‖ ―I
feel confident that I can help students when they have difficulty with the computer.‖). The
second factor (eigenvalue = 3.953) accounted for 11.62% of the covariance, and consisted of
four items with loadings ranging from .473 to .545. The items defining this factor represented
computer capabilities (e.g., ―I am confident in using technology to teach.‖ ―I do well with
computer technologies.‖).
High item-to-total correlations also document a survey‘s reliability in that the items are
measuring the same theoretical concept (Gliem & Gliem, 2003). For the pre-test, the item-tototal correlation was relatively high, ranging from .406 to .835. For the post-test, the item-to-total
correlation was also high, ranging from .428 to .896. In addition, Cronbach Alpha coefficients of
.931 (for the pre-test) and .964 (for the post-test) indicated that the instrument‘s data was highly
reliable. The obtained factor solutions, resulting reliability coefficients, and item-to-total
correlations for the self-efficacy factors of the Technology Integration survey suggest that the
instrument‘s data exhibits construct validity and reliability (Johnson & Christensen, 2010).
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To determine whether the participants were Beginner, Intermediate, or Advance digital
natives, each participant was also assigned to a Skill Group based on their corresponding
Technology Skill score, where scores below 3 are Beginners, between 3 and 4 are Intermediate,
and higher than 4 are Advanced. These scores are based on Lei‘s Technology Skills rating scores
(2009) where 1 and 2 are No experience or Beginner, 3 is Moderate (can use some already
prepared applications, or can perform the task with help), and 4 and 5 is Substantial or Expert
(can use and/or create/customize many applications; could teach others how to use and
create/customize applications). The mean scores for all 21 respondents are presented in table 23
below.
Table 23. Summary of Mean Scores on the Technology Integration Survey (TIS)

SURVEY

Skill
Group

N

PreSurvey

BEG
INT

11
10

PostSurvey

BEG
INT

12
9

Technology
Perception
(13 Items)

3.52
3.68
3.48
3.93

MEAN SCORES
Technology
Technology
Skills
Integration
(51 Items)
(21 Items)

2.55
3.32
2.59
3.37

Self-Efficacy
(34 Items)

3.71
4.12
3.62
4.23

3.64
3.95
3.57
4.12

The above table shows that none of the participants fell under the Advanced Skills
category. Between the pre- and post-tests, the Technology Skills mean scores showed show
slight increases for both Beginners and Intermediate participants. Beginners exhibited a slight
drop in Technology Perception mean score between the pre- and post-tests, going down from
3.52 to 3.48. The Technology Integration mean score for Beginners also shows a decrease from
3.71 to 3.62. Intermediate participants, however, showed a larger increase in Technology
Perception mean score between the pre- and post-tests as compared to Beginners, going up from
3.68 to 3.93. Also, while Beginners showed a slight decrease in Self-Efficacy mean score, going
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down from 3.64 on the pre-test to 3.57 on the post-test, Intermediates showed a slight increase in
Self-efficacy mean score, going up from 3.95 to 4.12.
Technology Skills Results
51 technologies in the Technology Skills section were ranked by difficulty level, based on
ratings established for Lei‘s Technology Use survey (Lei, 2009): Basic technologies included 11
most commonly used technologies such as using email, word processing, and searching the
Internet. Lower intermediate technologies included 15 technologies such as desktop publishing
and using presentation software. Upper intermediate technologies included 17 technologies such
as using a web-based course management system and handheld computing devices. Advanced
technologies included eight technologies such as editing audio files, video-conferencing, creating
wikis, and designing web pages.
Figure 3. Student technology proficiencies at different levels

Figure 3 above illustrates digital native preservice teachers‘ self-reported proficiency with 51
different technologies, divided into the four categories based on difficulty level. As shown in
Figure 3, participants reported the highest proficiency in the easiest technologies such as using
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email, word processing, and searching the Internet. As the difficulty level of the technology
increased, the proficiency decreased. This result suggests that participants were savvy with basic
technologies but were not proficient with more advanced technologies.
In addition, participants lacked experiences and expertise in using different classroom
technologies. See results in Table 24 below.
Table 24. Proficiency in Classroom Technologies
Classroom technologies
N
Using interactive
whiteboard
Using software specific
to content areas you plan
to teach
Using hand-held and
other scientific digital
probes
Using drill and practice
programs/tutorials
Using idea processors
(e.g., Inspiration, concept
mapping)
Using augmentative
systems to help persons
with disabilities
communicate
Using assistive
technology to help
persons with disabilities
learn

Mean

Standard Deviation

21

2.83

.961

21

2.8

.943

21

2.62

.966

21

2.27

1.01

21

2.05

1.08

21

1.55

.946

21

1.5

.835

As indicated above, participants lacked experience and skill in using different classroom
technologies such as interactive whiteboards, hand-held devices, content-related technology, and
assistive technologies. Among these technologies, participants showed the least experience with
assistive technologies.
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Technology Perception Results
In the Technology Perception Section of the pre- and post-tests, participants were asked
to rate their degree of agreement on a series of statements about their beliefs, confidence, and
interest in technology. Questions and responses can be seen in Table 25 below.
Table 25. Student Technology Perception Results (n=21)
Questions/Statements
Computers are reliable.
The more technology you use, the
more respect you get from
your peers.
I feel comfortable using technology.
I do well with computer
technologies.
Computers and related technologies
will isolate students from one
another.
I am interested in computers and
related technologies.
I am interested in learning new
technologies.
I am interested in learning
technologies that will help
my teaching in the future.
I believe that technologies can help
me teach better.
I believe that technologies can help
my students learn better.
I can solve most problems when my
computer does not work.
I am confident in using technology
in my learning.
I am confident in using technology
to teach.

SA

A

N

D

Pre|Post

Pre|Post

Pre|Post

Pre|Post

0|5%

76%|80%

9%|14%

5%|0

0|0%

10%|28% 48%|42% 33%|24%

14%|14% 76%|66%

5%|14%

5%|0

SD*
Pre|Post

0|0%
0|5%
0|5%

5%|10%

66%|66% 24%|14%

5%|10%

0|0%

0|0%

14%|19% 57%|28%

19%|42%

10%|10%

10%|10% 33%|66% 42%|14%

14%|10%

0|0%

14%|14% 57%|66% 19%|14% 10%|5%

0|0%

57%|33% 42%|57%

0|0%

0|10%

33%|28% 38%|62% 28%|5%
24%|28% 52%|52% 24%|14%

0|0%
0|5%
0|5%

38%|42% 19%|28% 28%|24% 14%|5%
0|14%
5%|10%

0|0%
0|0%
0|0%

76%|66% 19%|10%

5%|10%

0|0%

57%|76%

5%|10%

0|0%

33%|5%

Note. * SD = Strongly Disagree, D = Disagree, N = Neutral, A = Agree, SA = Strongly Agree

As indicated in Table 25, participants‘ beliefs about technology remained high for both
surveys. Participants indicated that they trusted the reliability of computers (85%). The pre-test
scores indicate that participants believed that technology could help them teach better (71%).
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After the post-test, their belief about technology helping them teach better increased by 19%. A
majority (80%) also believed that technologies would help their students learn. None of the
participants reported negative beliefs about technology.
Their confidence in using technology was high. Roughly three-fourths (73%) indicated
on both surveys that they do well with computer technologies. Participants also indicated high
confidence in their ability to solve problems without their computer. The pre-test scores indicate
two-thirds (57%) could solve most problems when their computer does not work. After the posttest, their belief about solving most problems without their computer increased by 13%.
Interestingly, although less than half (43%) of the participants on the pre-test agreed or
strongly agreed with the statement ―I am interested in computers and related technologies,‖
nearly three-fourths (76%) of the participants agreed with this statement on the post-test. In
addition, their attitudes toward learning new technologies remained high for both surveys.
Roughly three-fourths (75% average on both surveys) were interested or strongly interested in
learning new technologies. More than three fourths (94% average on both surveys) were
interested in learning technologies that would help their teaching in the future.
Technology Integration Results
In the Technology Integration Section of the pre- and post-tests, participants were asked
to rate their degree of agreement on a series of statements about their self-efficacy beliefs
regarding integrating technology into their classroom teaching. Four main categories are
indicated in this section. They include preservice teachers‘ confidence in their skills to use
computers effectively in the classroom, to help students use technology, to teach relevant
subject/curriculum content using appropriate technology, and to use technology when impacted
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by outside factors, such as budget cuts or skeptical colleagues. Questions and responses can be
seen in Table 26 below.
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Table 26. Student Technology Integration Results (n=21)
Questions/Statements

SA

A

N

D

SD*

Pre|Post
10%|14%

Pre|Post
71%|76%

Pre|Post
5%|10%

Pre|Post
14%|0%

Pre|Post
0|0%

I feel confident that I have the skills
necessary to use the computer for
instruction.

14%|28%

66%|72%

10%|0%

10%|0

0|0%

I feel confident that I can successfully
teach relevant subject content with
appropriate use of technology.

14%|24%

71%|57%

5%|14%

10%|5%

0|0%

0|10%

48%|42%

33%|38%

19%|10%

0|0%

I feel confident that I can use correct
computer terminology when directing
students' computer use.

14%|14%

62%|48%

19%|24%

5%|14%

0|0%

I feel confident that I can help students
when they have difficulty with the
computer.

10%|10%

70%|57%

10%|19%

10%|14%

0|0%

I feel confident I can effectively monitor
students' computer use for project
development in my classroom.

14%|19%

76%|62%

10%|14%

0|5%

0|0%

I feel confident that I can motivate my
students to participate in technologybased projects.

24%|19%

71%|62%

5%|19%

0|0%

0|0%

I feel confident I can mentor students in
appropriate uses of technology.

19%|24%

62%|33%

19%|38%

0|5%

0|0%

I feel confident I can consistently use
educational technology in effective ways.
I feel confident I can provide individual
feedback to students during technology
use.

24%|28%

57%|57%

14%|15%

5%|0

0|0%

14%|24%

76%|52%

10%|19%

0|5%

0|0%

I feel confident about selecting
appropriate technology for instruction
based on curriculum standards.

14%|19%

67%|66%

19%|10%

0|5%

0|0%

I feel confident about assigning and
grading technology-based projects.

19%|19%

62%|48%

19%|28%

0|5%

0|0%

I feel confident that I understand
computer capabilities well enough to
maximize them in my classroom.

I feel confident in my ability to evaluate
software for teaching and learning.
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Table 26. cont.
Questions/Statements

SA

A

N

D

SD

Pre|Post

Pre|Post

Pre|Post

Pre|Post

Pre|Post

I feel confident about keeping curricular
goals and technology uses in mind when
selecting an ideal way to assess student
learning.

14%|5%

48%|33%

28%|37%

10%|5%

0|0%

I feel confident about using technology
resources (such as spreadsheets,
portfolios, etc.) to collect and analyze
data from student test and products to
improve instructional practices.

19%|10%

57%|38%

5%|33%

19%|19%

0|0%

I feel confident that I will be comfortable
using technology in my teaching.

19%|42%

66%|33%

5%|25%

10%|0

0|0%

I feel confident I can be responsive to
students' needs during computer use.

19%|19%

66%|52%

15%|25%

0|0%

0|0%

I feel confident that, as time goes by, my
ability to address my students' technology
needs will continue to improve.

28%|38%

62%|57%

10%|5%

0|0%

0|0%

I feel confident that I can develop
creative ways to cope with system
constraints (such as budget cuts on
technology facilities) and continue to
teach effectively with technology.

10%|14%

71%|38%

14%|48%

5%|0

0|0%

I feel confident that I can carry out
technology-based projects even when I
am opposed by skeptical colleagues.

14%|14%

62%|48%

24%|28%

0|10%

0|0%

Note. * SD = Strongly Disagree, D = Disagree, N = Neutral, A = Agree, SA = Strongly Agree

The results of Table 26 show that on both the pre- and post-test, roughly three-fourths of
the participants (77%) indicated high confidence in their computer abilities and skills for
instruction. Yet, their confidence in the other three categories indicated major changes from the
pre- to the post-test. Their confidence in helping students use technology, such as helping them
when they have difficulty using the computer, motivating students to participate in technologybased projects, providing individual feedback to students and being responsive to their needs
during technology use, dropped significantly from an average 85% on the pre-test to 71% on the
post-test. Their confidence in teaching relevant subject content, including regularly incorporating
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technology into lessons, and selecting appropriate technology for instruction based on curriculum
standards, also changed significantly from an average 78% on the pre-test to 51% on the posttest. Finally, their confidence in using technology when faced with budget cuts or opposed by
skeptical colleagues was relatively high on the pre-test (78%), but dropped to 56% on the posttest.
Research Question One Results
Is there a difference in technology integration self-efficacy beliefs of beginner,
intermediate, and advanced digital natives preservice teachers at the beginning compared to the
end of their Partnership teaching semester? This question is addressed by the data showing the
mean scores for different Skill Groups, as shown in Table 22. None of the participants fell under
the Advanced Skills category. However, the Technology Skills mean scores showed slight
increases for both Beginners and Intermediate participants from the pre- to the post-test.
However, while Beginners showed a slight decrease in Self-Efficacy mean score, going down
from 3.64 on the pre-test to 3.57 on the post-test, Intermediates showed a slight increase in Selfefficacy mean score, going up from 3.95 on the pre-test to 4.12 on the post-test.
A 2 x 2 pre-post mixed factor analysis was conducted on the Beginner and Intermediate
participants‘ Technology skills and their pre- and post-test Self-efficacy scores (See Table 27
and Table 28 below for results).
Table 27. Means and standard deviations for mixed factor analysis

Group
Beginner/Intermediate
Technology skills
Self-efficacy

N
21

Mean
Pre-Test
2.92

Mean
Post-Test
2.93

Standard
Deviation
Pre-test
.461

Standard
Deviation
Post-test
.507

21

3.79

3.80

.390

.511
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Table 28. Mixed factor analysis of Technology Skills and Self-efficacy

Source
Within Subjects Effect
Trial: Pre- and Post-test
Self-Efficacy scores
Between Subjects Effect
Group
Group x Trial

SS

df

Mean
Square

.008

1

.008

8.675

.208

7.293

19

.384

2.626

.456

.838

19

.044

50.968

.110

F

p

As indicated above, the within subjects effect of the pre- and post-test Self-efficacy
scores was non-significant, F(1,19) = 8.675, p = >.05. The between subjects effect of both
Beginner and Intermediate digital natives‘ technology skills was non-significant, F(1, 19) =
2.626, p = > .05. The interaction between Self-efficacy scores and Beginner and Intermediate
participants‘ Technology skills was also non-significant, F(1, 19) = 50.968, p = >.05. Therefore,
no significant difference was found in the technology integration self-efficacy beliefs of beginner
or intermediate digital native preservice teachers at the beginning as compared to the end of their
Partnership teaching semester.
Research Question Two Results
How do technology integration self-efficacy beliefs relate to the digital native preservice
teachers‘ technology skills and experiences? Specifically, how do the pre-test self-efficacy
beliefs and the digital native preservice teachers‘ technology skills relate, and how do the posttest self-efficacy beliefs and the digital native preservice teachers‘ technology skills relate?
These questions were addressed by performing a correlation analysis comparing the Technology
Skills scores and the Self-Efficacy scores of participants from the pre- and post-tests.
The Pearson correlation coefficient is the method of choice for determining the degree
and direction of the linear association between two variables by measuring their covariance. A
135

covariance measures the extent of a relationship between two variables where a change in one
variable suggests a change in the other. The Pearson correlation for any sample can range from
-1 to 1. A correlation of -1 indicates an ideal negative linear relationship between variables. A
correlation of 0 points indicates no linear relationship between variables, and a correlation of 1
designates a perfect positive relationship between variables (Gravetter & Wallnau, 2005). For
this study, it was measured to determine if there was a statistically significant linear association
between technology integration self-efficacy beliefs and digital native preservice teachers‘
technology skills. The results are presented in the table below.

Table 29. Pre-Survey Technology Skills score vs. Pre-Survey Self-Efficacy Score
PreTechskill vs. PreSelfEff
Pearson Correlation
.414
.062
Sig. (2-tailed) *
21
N
*Note: Established alpha level = 0.05
The above table shows that there is marginally significant relationship between PreSurvey Technology Skills scores and Pre-Survey Self-Efficacy scores (r = .414, p = 0.062). This
indicates that pre-test self-efficacy beliefs and the digital native preservice teachers‘ technology
skills are marginally related.
Table 30. Post-Survey Technology Skills score vs. Post-Survey Self-Efficacy Score
PostTechSkill vs. PostSelfEff
Pearson Correlation
.684
Sig. (2-tailed) *
.001
N
21
*Note: Established alpha level = 0.05
The above table shows that there is a significant relationship between Post-Survey
Technology Skills scores and Post-Survey Self-Efficacy scores (r = .684, p = 0.001). This
suggests that, as the technology skill scores of the participants change, scores on self-efficacy
change concurrently. The Cohen standard was used to evaluate the strength of the relationship. A
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coefficient of .30 or less represents a small association, 0.30 to .49 represents a medium
association, and a coefficient of .50 or larger represents a large effect or correlation between two
variables (Cohen, 1988). The overall model fit was R2 = .439. An R2 of 0.439 represents that
43.9% of the variance in Post-Survey Self-Efficacy score is explained by the Post-Survey
Technology Skills score. This finding therefore suggests a strong relationship between digital
native preservice teachers‘ technology skills and their self-efficacy beliefs (r = .684, p = 0.001).
Qualitative Data Analysis
Qualitative data were also gathered at the end of the Partnership experience using two
methods, semi-structured interviews and a document review. Purposeful sampling was used in
order to have a population from whom the most would be learned (Merriam, 1998). In an effort
to more fully understand participants‘ experiences and how these experiences impacted their
self-efficacy beliefs about technology integration during the semester, nine participants
representing a cross section of the total participants were purposefully selected for interviews,
based on changes that occurred with their technology skill scores as well as their individual selfefficacy scores. See Table 31 below for a breakdown of interview participants‘ Technology
Skills scores and Self-efficacy scores.
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Table 31. Breakdown of Interview Participants‘ Scores on Technology Skills and SelfEfficacy
ID No.
P1
P2
P3
P4
P5
P6
P7
P8
P9

Technology Skills Score
prepostDiff
2.00
1.86
-0.14
2.66
2.94
0.28
2.86
3.08
0.22
3.39
2.98
-0.41
3.31
2.71
-0.61
3.45
3.69
0.24
3.06
2.98
-0.08
2.63
2.43
-0.20
2.65
2.73
0.08

Self-Efficacy Score
prepostDiff
3.15
2.38
-0.76
3.82
3.91
0.09
3.64
3.65
0.01
3.88
3.71
-0.18
3.79
3.29
-0.50
4.44
4.50
0.06
3.53
3.29
-0.24
3.35
3.56
0.21
4.35
4.18
-0.18

Similar to the initial survey group, of the nine participants who agreed to be interviewed,
roughly half (n = 5) showed a decrease from the pre- to the post-test in their technology skill
scores as well as a decrease in their self-efficacy scores. None of the interview participants fell
under the Advanced Skills category; half (n = 5) were Beginner and the other (n = 4)
Intermediate. In addition, two of the nine participants taught in middle schools (P3 - 8th grade
Math; P6 - 7th grade English). The other seven taught in elementary schools (P1 and P8 Kindergarten; P4 - 1st grade; P7 - 2nd grade; P9 - 3rd grade; P2 - 4th grade; P5 - 5th grade). Of
the five Beginner interviewees, three (P2, P3, and P9) increased their Technology Skills post-test
scores by an average of 19%. Two of these three, P2 and P3, showed a minimal increase in their
Self-Efficacy post-test scores. The other 2 Beginners‘ Technology Skills test scores (P1 and P8)
decreased by 17% from the pre- to the post-test. Participant P1 had the highest decrease in SelfEfficacy score between pre- and post-tests, going down from 3.15 to 2.38 or a 24.3% drop. The
same respondent also showed a decrease in Technology Skill score, going down from 2.00 to
1.86 or 6.9% drop.
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Of the four Intermediate participants, three (P4, P5, and P7) showed a decrease in their
Technology Skills score of 30% between the pre- and post-tests, while P6 showed a small
increase (7%) on their post-test. Respondent P5 showed the biggest decrease in Technology
Skills score between pre- and post-tests, going down from 3.31 to 2.71 or an 18.40% drop. The
same respondent also showed a decrease in Self-Efficacy score, going down from 3.79 to 3.29 or
a 13.20% drop.
Of all the interview participants, participant P2, a Beginner, had the highest increase in
their Technology Skills score between pre- and post-tests, going up from 2.66 to 2.94 or an 11%
increase. The same respondent also showed a slight increase in Self-Efficacy score, going up
from 3.82 to 3.91 or a 2.30% increase. Interestingly, participant P8, a Beginner, had the highest
increase in Self-Efficacy score between pre- and post-tests, going up from 3.35 to 3.56 or a
16.95% increase. The same participant, however, showed a decrease in Technology Skills score,
going down from 2.63 to 2.43 or a 13.15% decrease.
Interview and Document Review Process
During this phase of the study, interviews were conducted at convenient times and places
for the participants. A semi-structured, open-ended interview process was used to allow for the
views of the participants to emerge and to gain new ideas about this topic. Merriam (1998)
suggests this type of interview process is appropriate since the format allows the researcher to
respond to the situation, the emerging views of the participant, and to new ideas on the topic.
All attempts were made to maintain a flexible and relaxed atmosphere during the
interviews, allowing the participants to freely answer questions and discuss topics as they
emerged. The interviews were taped, transcribed and coded for themes, and then shared with the
nine participants for member checking. Member checking provided participants with an
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opportunity to review, add information, or clarify their ideas about the transcripts. This also
helped to facilitate accurate and valid data (Merriam, 1998).
A document review was also conducted of the Partnership materials, including the course
syllabus, Partnership rubric documents, as well as the interview participants‘ lesson plans and
student products. Based on the document protocol, interview participants were asked to bring in
three sample lesson plans and accompanying student products that were created during their twoweek unit of instruction. For each lesson plan, they were directed to indicate what type(s) of
technology were used in implementing that particular lesson. The items were then reviewed to
see if and how the participants integrated technology into their instruction. The benefits of a
document review are that it provides access to information written by participants in their own
words. It also provides an avenue for examining participants‘ strategies and ideas about
integrating technology into their instruction (Creswell, 2007; Merriam, 2009).
Technologies in Partnership Classrooms
During the interviews, participants were asked to describe what technologies were
available in their Partnership classroom, how their mentor teachers used these technologies, as
well as what technological resources were available for teachers to use in their specific
Partnership schools. Results in Table 32 indicate the types of classroom technologies available to
the participants. All (100%) of the classrooms had a teacher computer with Internet access.
Almost three-fourths of the classrooms (70%) also provided classroom computers for students to
use. These computers were primarily used by students to take Accelerated Reader reading tests.
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Table 32. Technologies Available to Interview Participants in their Partnership Classrooms
Classroom Technologies

Teacher computer
Classroom computers
LCD projector
DVD/VCR
Promethean/Smart Board
Television
Overhead projector
Elmo/
Document camera
Calculators

.

Participants
P1
x
x
x
x

P2
x
x
x

x
(P)*
x

x

P3
x
x
x

P4
x
x
x
x

x
x
(S)* (P)
x
x

P5 P6 P7
x
x
x
x
x
x
x
x
x

x
x

x

x

P8
x

P9
x
x
x

Total
9/100%
7/77%
6/66%
5/55%

x
x
(S) (S)
x

5/55%

x

x

x

5/55%
3/33%
2/22%
1/11%

Note. *P is Promethean Board; S is Smart Board

In terms of how the interview participants‘ Partnership mentor teachers used technology,
the majority (n = 8) was observed using their individual teacher computers for emailing,
updating their online grade book, creating lesson plans and projects, and keeping attendance.
Less than half (n = 4,) of the Partnership mentor teachers do not have a classroom website. While
roughly half (n = 5) have a Promethean Board or Smart Board in their classroom, two of the five
use the board to show only video clips. See Table 33 below for a breakdown of how interview
participants‘ Partnership mentor teachers use technology in their classrooms.
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Table 33. Partnership Mentor Teachers‘ use of Classroom Technology
Classroom Technologies

Teacher computer - used
for email, online grading,
attendance, lesson
preparation, etc.
Classroom computers used only for Accelerated
Reading tests.
LCD projector - used for
showing only PowerPoints.
LCD projector - used for
showing only video clips.
Promethean/Smart Board used for a variety of
interactive Board
activities, as well as
PowerPoints, games, video
clips, etc.
Promethean/Smart Board used for showing only
video clips.
Classroom website
Overhead projector
Elmo/
Document camera
Calculators

Mentor Teachers
P1
x

P2
x

P3
x

P4
x

P5
x

P6
x

P7
x

P8
x

P9
x

Total
9/100%

x

x

x

x

x

x

x

x

x

9/100%

x

x

1/11%

x
(P)*

(S)*

1/11%

(P)

x

(P)

(S)

x

(P)

(S)

3/33%

x

x

(S)

(S)

2/22%

x

x**

4/44%

x
x

x

(S)

x

x**

x

3/33%
x

x

x

2/22%
1/11%

Note. *P is Promethean Board; S is Smart Board. ** Classroom website is not updated.

Results below in Table 34 indicate the types of technological resources available in each
participant‘s Partnership school.
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Table 34. Available Partnership School Technology Resources
Available School
Participants‘ Schools
Technology Resources

Classroom
clickers
Computer lab(s)
Individual teacher
laptops
Individual teacher
iPads
Library with
access to digital
cameras,
televisions,
vcr/dvds, iPads,
video cameras,
etc.
Mobile iPad
cart(s)
Mobile iPod
cart(s)
Mobile laptop
cart(s)
Overhead
Projector
Promethean/Smart
Board
Smart Board table

P1

P2

P3

P4
x

P5

P6

P7
x

P8

P9

Total
2/22%

2

4

4

2

4

4

2

1
x

3

9/100%
1/11%

x
x

x

x

x

x

x
1

2

3

1

x

x

x

x

(P)*

(S)*

(S)*

(P)

2

(S)

x

x

x

x

x

1/11%
x

9/100%

2/22%

x

2/22%

3

1/11%

x

5/55%

(S)

(S)

(S)

(S)

25%** 25% 50% 100% 50% 50% 50% 100% 100%
x

9/100%

1/11%

Note. *P is Promethean Board; S is Smart Board. ** Percentage of classrooms that have Promethean/Smart Boards in each
classroom.

Document Review
The Partnership course sequence is set up so that preservice teachers go out into local
area schools to work with mentor teachers in various K-5 classroom settings. During the week,
they spend half their time in University classes, participating in courses related to classroom
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management, principles of instruction, and curriculum in the elementary school setting. The
other half is spent in field classrooms working with students and their mentor teachers.
Partnership Syllabi
The preservice teachers must complete a four-credit course during the semester,
specifically EDUC 450, Principles of Instruction, and EDUC 451, Curriculum in the Elementary
School (PK-6). On average, five University Partnership professors teach this sequence during the
semester. When examining the Partnership syllabi for this review, it was noted that, for the most
part, the course content, objectives, requirements, and primary texts were identical. While the
wording on two of the five syllabi was slightly different, the course objectives and required
content knowledge, skills, and dispositions were basically the same. The course description in
the syllabi specify that the 450-51 course sequence is designed to help pre-service teachers
expand their abilities to develop and adapt elementary curricula in the areas of mathematics,
science, and social studies, as well as allow students to reflectively consider the teaching and
learning they are observing in their assigned Partnership classrooms. It is also emphasizes
incorporating sound instructional strategies, and the adoption of well-developed assessment
strategies in order to support meaningful student learning.
In each of the five syllabi, under course objectives within the dispositions section, it
indicates that students will understand the importance of technology as a viable teaching source
in the elementary and middle school classroom. Within the skills section of the course objectives,
it also specifies that students will know how to select and use appropriate technology and
software in an elementary and middle school instructional program to enhance teaching. Also,
the same course content is outlined at the end of each syllabus. It includes curriculum and
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standards, models of instruction, reflective practice, and technology. Under technology, webbased instructional resources, legal and ethical issues in cyberspace, other educational
technologies, and web-based professional development for teachers are specified as course
content to be covered during the 450/451 sequence.
The assignments for each syllabus are basically the same. Classroom participation,
including group work, class discussion, and other formative assessment activities, are
emphasized. In addition, students are required to develop and present an in-class lesson to be
assessed by their peers. In assigned groups, students are also required to develop three different
interdisciplinary units. Each unit is a collection of lesson plans that focuses on the curriculum,
instruction, and assessment of selected content areas and themes. Partnership fieldwork
experience is also a requirement, and acts as a precursor to student teaching and later in-service
teaching. Each student is assigned to an elementary school classroom where they will be under
the supervision of the Partnership mentor teacher and Partnership University professor. The
syllabus states that, during this experience, students are expected to participate fully and become
actively involved in all aspects of classroom management and teaching. Finally, students are
required to prepare a five to eight day unit that is aligned to the Virginia Standards of Learning,
and follows the Renaissance Teacher Work Sample (TWS) framework. This framework contains
seven teaching processes identified by research and best practice as essential to improving PK-6
student learning. Students are also formally observed and evaluated during the teaching
component of their work sample.
In addition to these required assignments, two of the five syllabi required specific
technology-related assignments. One included online discussion of assigned readings on the
course Blackboard site. The other required students to create their own classroom blog to learn
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how to incorporate this technology within their instruction, as well as provide a platform for
reflecting on their Partnership experience. This was the extent of the technology incorporated
within the 450/451 Partnership syllabi.
Partnership Evaluation Forms and Rubrics
Two of the five syllabi included an evaluation form for assessing the students‘ in-class
lesson. Emphasis is on the design and presentation of the instruction, including how the lesson
promotes active student learning, incorporates appropriate tasks, and provides clear directions for
student activities. In addition, students are assessed on their presentation skills during the
instruction, how the lesson is paced, and whether there is sufficient assessment of the lesson
content. The integration and use of technology is not a requirement for this assignment.
The group interdisciplinary unit assignment is assessed using rubrics. These rubrics
assess the students in various categories. They include lesson planning and development,
variation of learning activities, teaching strategies that are connected with intended learning
goals, the use of formative and summative assessments, etc. One section of the rubric examines
the materials, resources, and/or technology used in the lesson, and whether various resources are
used appropriately and creatively. In this section, it also requires that effective forms of
communication, including media, be used to foster student inquiry and collaboration. For the
online discussion assignment, a rubric is not included. However, guidelines for leading the online
discussion and participating in this activity are highlighted in a classroom handout. A rubric is
used to assess the classroom blog assignment. Students are required to create a blog that is well
designed, easy to read, provides two interactive features or links, as well as indicates how they
would use this tool in their instruction and/or professional development. They are also required
to include at least five reflective prompts about the Partnership teaching experience.
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In terms of Partnership fieldwork experience, students are informally assessed by their
Partnership mentor teachers and University Partnership professors throughout the semester. The
mentor teachers and professors also work together to ensure that the student is meeting the
requirements of the placement. The mentor teachers are then asked to assess the student at the
end of the semester using an online evaluation form. They are evaluated on their lesson planning,
instructional techniques, classroom management, communication, assessment procedures, and
use of technology in their instruction. Specifically, they are asked to assess whether the student
uses media, technology, and other available resources to design, implement, and assess student
learning, as well as provide their students with learning opportunities that integrate media and
technology.
To design and implement their five to eight day teaching unit, the Partnership student
works in tandem with their mentor teacher to determine the topic for their unit of instruction. As
they create the unit, they are also required to follow the Renaissance Teacher Work Sample
(TWS) framework. The TWS is a performance-based assessment that has been implemented by a
number of teacher education programs in an effort to provide credible evidence of preservice
teachers‘ ability to meet state and national teaching standards (Girod, 2002).
The TWS prompt (Renaissance Partnership, 2002) directs preservice teachers to design,
teach, assess, and reflect upon a one to two week unit of instruction. This framework contains
seven identified teaching processes that are fundamental to high quality teaching (Henning et al.,
2007). Each teaching process is followed by a TWS Standard, the task, a prompt, and a rubric
that defines various levels of performance on the standard. Before teaching the unit, the students
describe and write about the contextual factors of the community, school, and classroom, identify
the learning goals for the unit, create an assessment plan designed to measure student
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performance using formative and summative assessments, and then plan and design the
instruction. After teaching the unit, the student provides a write-up reflecting upon examples of
decision making that arose during their instruction, analyze the students‘ learning as a class, and
evaluate and reflect upon their teaching as related to their students‘ learning. One of these
processes, ―Design for Instruction,‖ includes a section that explicitly prompts preservice teachers
to describe their plan for integrating technology and/or resources into their instruction that will
make a significant contribution to their teaching and student learning. This is the only section of
the TWS that specifically calls for integrating technology into instruction (Henning et al., 2007).
In addition to the 450/451 course sequence, the students are also required to complete a
four-credit Reading course during the semester, specifically EDUC 440/441, Introduction to
Teaching Reading and Language Arts in the Elementary and Middle School. The objectives of
this course are to learn how to teach reading and literacy development skills. While this course
sequence is not tied directly with the TWS prompt, the students are required to complete
supplemental literacy materials to be included in their TWS unit. This included incorporating
two PowerPoint presentations, a virtual field trip, a Webquest, and a video clip into their literacy
lessons. Again, these lessons are not part of the TWS rubric or prompts. However, the
Partnership students must incorporate these materials in order to complete the EDUC 440/441
course.
Students are also formally observed and evaluated by their Partnership University
professors during the teaching component of their TWS unit. The evaluation form used during
the observation assesses Partnership students‘ overall planning for instruction, instructional
design, presentation of instruction, and classroom management. Within the instructional design
section, students are evaluated on whether they appropriately use resources or technology in their
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instruction. There are no other indicators about technology integration in this evaluation form.
Once the Partnership students have completed their TWS unit and written up their project, the
projects are then assessed using a rubric. This rubric assesses each of the seven sections of the
TWS unit. Use of technology is only assessed in the ―Design for Instruction‖ section of this
rubric.
Sample Lesson Plans and Student Products
The sample lesson plans and student products that the nine participants brought to the
interviews varied significantly in terms of the types of technologies used and the manner in
which these were integrated in the lessons. Each participant (n = 9) used the computer and the
Internet to create lesson materials such as worksheets, quizzes, or charts. If the classroom was
equipped with a Promethean or a Smart Board, the participants used these technologies primarily
for projecting the information. Of the 23 lesson plans reviewed, only three of them included
Smart Board interactive learning activities. The primary technologies used in these lessons
included PowerPoints, and video and audio YouTube clips. One lesson plan provided for
students to go to the computer lab to conduct research.
Three of the nine participants (P4, P6, and P9) only had one lesson that incorporated
technology. P4 conducted a lesson for her 4th grade Social Studies class using a PowerPoint
activity on the SmartBoard. Students were shown questions on the SmartBoard, and then were
asked to come up, circle the answer, and explain their reasoning. No student product was
collected for this assessment. P4 also indicated that her Partnership mentor teacher used the
SmartBoard for showing videoclips, but relied more on worksheets than technology-related
activities to assess her students.
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P6, 7th grade English, also had only one lesson that incorporated technology where she
used a PowerPoint and audio clip to present Martin Luther King‘s ―I have a dream‖ speech.
Working in groups, students were then given excerpts of this speech to interpret and discuss in
terms of the types of figurative language used in the speech. No student products were collected
for this activity. P6 noted that there was no SmartBoard in her classroom, but she could have
used one that was available on the hall. However, she did not know this until after presenting her
lesson. Also, she observed that her Partnership mentor teacher used the classroom computer
primarily to check email, keep attendance, and post grades. She states, ―My teacher has her own
computer. She uses it for her email, and that‘s it.‖ When asked, the participant indicated that her
mentor teacher did not use any other type of technology in her class, such as PowerPoints,
videos, or websites.
P2, 4th grade English, indicated that her classroom lacked many technologies, even
though she had indicated earlier in the interview that there was an LCD projector, a class
computer, and an overhead projector available. Also, only one of her three lesson plans used
technology. It was a Jeopardy Game PowerPoint that reviewed a story that had been read in class
to determine the author‘s purpose. One product was brought in for review, a worksheet on
prefixes. The student completed the worksheet correctly for the most part, missing only a few
questions. P2 also commented that she would love to use a SmartBoard for her instruction. She
noted that
I guess I don‘t use [technology] much right now because I don‘t have access to it
much, but I would love to see more of it in my instruction. I would love to incorporate it
a lot more because I‘ve seen the ways it can be used really well.
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Interestingly, of all the participants, P2, a Beginner, had the highest increase in their
Technology Skills score between the pre- and post-tests, going up from 2.66 to 2.94 or an 11%
increase. The same respondent showed a slight increase in Self-Efficacy score, going up from
3.82 to 3.91 or a 2.3% increase. Her confidence and enthusiasm in using technology is evident
when she discusses teaching her Partnership lesson. She states that when she started her lesson,
she was somewhat nervous about using the technology. However, she noted that
As I got to use it, I got more excited about it, and I saw how there‘s so many applications
for it. There‘s so many different ways to use technology…It was pretty amazing [to me]
that there is so much you can do with technology.
P1 and P8 both taught Kindergarten students during their units. P1‘s TWS unit was on
senses. For two of the lessons, she used YouTube video clips and song clips to present different
concepts. In one lesson, she also used a Promethean Board activity where students would go up
to the board and click on items that had a smell or did not have a smell. Student products were
worksheets that students filled out during each lesson. One student product, a worksheet on
listening, indicated that the student understood the sounds from the audio clip. She circled the
correct sounds for each sound that she heard. P1 also noted that her Partnership mentor teacher
used the Promethean Board mostly to show video clips. She stated that her mentor teacher had
basic technology skills, and appeared hesitant to use the Promethean Board except for showing
video clips. She states ―My partnership teacher...I mean, not to call her out or anything. She has
asked me a lot of questions about basic technology and things like that, and I think we‘ve kind of
learned a lot from each other in using technology.‖
P8 also integrated technology into her lessons on plant life cycles. Working with her
Kindergartners, she showed video and audio clips from YouTube on plants. While this classroom
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has a SmartBoard, a teacher iPad, access to an iPad cart, and student computers, P8‘s lessons
were primarily focused on presenting the content to the students. Two products, a ―Flip‖ book
with plant life cycle sequencing cards, and a plant needs worksheet, were collected from these
lessons. Overall, these products indicated that the student understood the concepts being covered.
Additionally, P8 did complete these activities using a document camera while the students
followed along. P8 notes that her Partnership mentor teacher makes use of the available
classroom technologies in her lessons. ―I‘ve seen her [completing] worksheets on the document
camera...Also, she tries to do as many SmartBoard activities where [students] can come up, they
can drag letters, sort pictures, or whatnot.‖
P7 and P9 also incorporated technology to varying degrees into their lessons. P7‘s 2nd
grade TWS unit was on plant resources. Of the three lessons she brought in, only one used an
online YouTube video clip of the book, the Giving Tree, being narrated. The other two lessons
included a song about plant needs, and materials brought in that were made from plants, such as
a pencil, cotton balls, etc. Two student products from these lessons were brought in for review.
One was a worksheet where the student had to circle the correct plant needs. The other was a
foldable where the student categorized images into plant and non-plant products. Both were
completed by the same student, and showed that they understood the major concepts of the
lessons.
Interestingly, P7 was placed with a Partnership mentor teacher who was described as
being ―traditional‖ in her teaching style. P7 noted that her mentor teacher did not use a lot
technology in her teaching:
My teacher, she doesn‘t use technology that much because she just doesn‘t...She‘s
an older teacher so she likes the more standard way of teaching. I guess she‘s not
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really tech savvy. So, all of her instructional methods are worksheets or book
work. P7 also indicated that she does not purposefully integrate much technology into her
lessons. She comments on the lack of technology in class and how this impacts her instruction: ―I
guess if it was in our classroom more then I would use it more with [the students]. But I guess
since it‘s not there, I don‘t think about using it, just because it‘s not there.‖
It also important to consider the technology use criteria established by the Partnership
program. As indicated earlier, the Partnership syllabi, rubrics, and evaluations require materials
and technology to be incorporated into the participants‘ lessons. The Partnership Literacy class
syllabus specifies that certain literacy lessons incorporate technology, such as a Webquest and a
virtual online tour. Yet, the amount or type of technology used the Partnership TWS unit lessons
are not specified in these documents. Therefore, it is left to the discretion of the Partnership
preservice teacher to decide how technology is to be integrated into their instruction.
P9, 3rd grade Science, has access to a SmartBoard and other types of technologies in her
classroom. As her TWS unit was on energy sources, the three lessons included a PowerPoint on
Energy sources, a video on wind and solar power, and a trip to the computer lab for research on
how fossil fuels are used as energy. Two student products were created from these lessons. One
included a foldable indicating renewable and non-renewable resources; the other was a list of
five facts that the student found while researching about fossil fuels. Of the two samples brought
into the interview, the student was able to complete the foldable. However, the five facts handout
was incomplete. It was determined that the student did not have enough time to fill out the
worksheet. P9 also commented on her Partnership teacher‘s use of technology in the classroom.
She noted that her mentor teacher used the classroom Promethean Board for different learning
activities:
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She uses it mostly for Promethean Planet activities, where, for example, there
will be a PowerPoint or a Promethean Planet board [activity], and the students will...fill
in the blank or they‘ll be able to drag a word to the blank...She uses a lot of those.
P3, 8th grade Math, also has access to a SmartBoard and other types of technologies in
her classroom. As her TWS unit was on fractions and rational numbers, all three lessons included
PowerPoints on these topics. When working on writing fractions as decimals, students completed
a SmartBoard game where they came up to the board and selected a picture. This image then
opened to a fractions question that they had to answer. The team who answered the most
questions correctly won the game. P3 comments that she observed her Partnership mentor
teacher using the SmartBoard as well. She also noted that the Smart Board was the primary
technology used in class. ―We strictly use the Smart Board [for technology], so we have that
going all day long. And the kids, as soon as they get in the classroom, they pick up their
calculators.‖
Research Question Three Results
What factor(s) do the digital native preservice teachers identify as changing their
technology integration beliefs during the Partnership teaching semester? The purpose of this
question was to examine this group‘s self-efficacy beliefs regarding technology integration, and
to identify factors that impacted their beliefs during the Partnership semester. Eight questions
were asked (See Appendix H), and the participants‘ responses were analyzed for patterns and
themes. To ensure reliability and validity of the data, an independent reviewer conducted a
confirmability audit of the identified themes and categories. From this, six central themes
emerged from the interviews and will be discussed in more detail in the following sections. The
six themes include:
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How technology should be used in instruction.



Participants‘ feelings regarding the use of technology in their own instruction.



Factors that supported participants in using technology in their instruction
including:
o Students‘ familiarity with technology, support from mentor teachers, and
students‘ motivation to use technology.



Factors that inhibited participants in using technology in their instruction
including:
o Time and lack of mentor teacher support.



Factors that influenced participants the most in integrating technology into their
teaching including:
o Support from Partnership mentor teachers and University professors, time,
and engaging students.



Confidence in integrating technology in future instruction including:
o Access to technology, support from Partnership mentor teachers and
University professors, and integrating different technologies.

How Technology Should be Used in Instruction
When asked to comment about their beliefs regarding using technology in their
instruction, a majority of the participants (n = 5, 55.55%) indicated that technology should be
used appropriately during instruction. Four other participants viewed technology as a teaching
resource. Table 35 contains the codes that emerged from this thematic category.
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Table 35. Beliefs About the Use of Technology in Instruction
# of participants
% of participants to
to offer this
offer this experience
experience
Should be used appropriately
4
44.44%
Teaching resource
4
44.44%
Alternative way of teaching
1
11.11%
As indicated in the above table, half of the interview participants believed that technology
Codes

could be a useful tool in instruction; however, they stressed that when technology is used during
instruction, it should be used appropriately. Using technology appropriately for these participants
in this context means to use technology in specific ways; including only if it will enhance
instruction, and if it fits with the overall learning goals. P1 stated that
I think that it‘s important to use certain technologies if it's appropriate to...what
the material [being taught]...I think it can be used as a really helpful tool to help
better enhance the instruction, but also it can be misused, and maybe just used to
make things easier for the teacher... Basically, what I'm saying is, I think it can be used if
it‘s appropriate to what it is that you‘re teaching.
P4 echoes this when she states,
I think it‘s very important to incorporate technology into lessons as much as
possible, but at the same time, only doing it when it‘s necessary. I think a lot of
teachers that I've observed incorporate it because they think it's an easier way of
teaching, and I believe there are other ways they could go about it.
P5 also commented on integrating technology into instruction only when it is necessary by
noting how
Using technology in your instruction really helps the kids and benefits them as
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long as you don‘t use too much...If you use too much, it could easily hinder their
learning, and they could get caught up more in the technology aspect than in the
actual learning aspect.
Participant 7 also reinforced this idea, ―I think as long as it enhances the lesson objective rather
than being a distraction to the lesson‘s objective, it would be beneficial in the classroom.‖
Four participants regarded technology as a useful, important teaching resource. P3 stated
that different technology resources would be helpful in teaching her TWS mathematics unit, such
as ―The Internet would be good if I made them do a research project on mathematicians from the
past, and there are some good math computer games that help students a lot. So, I think it‘s good.
I agree with it.‖ P9 also discussed how useful technology could be in teaching when she stated
that,
I believe that technology can aid in instruction...[There are] sources, videos, and
interactive resources for kids they can actually interact with, [including] a SMART
Board or stuff like that, or on the computer, they can [use] a Webquest, and that can
actually help their learning.
P6 stresses the importance of students being exposed to technology in their learning when
she says, ―I think it‘s a really good resource...and it‘s really important...There's very little that is
paper and pencil anymore. It‘s more of what can you do without paper and pencil work, so I
think technology [has become] part...of all learning.‖
P8 also reinforces the importance of students being exposed to technology in their
learning:
I think that technology is really important,...especially in this day and age where
these kids...are going to be constantly exposed to it throughout their education.
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I think you should definitely give the kids a chance to work with technology,
too...I don't think it should just be used for presenting information. I think it
should also be used for activities...in the classroom.
This statement of confidence in integrating technology into teaching is supported by P8‘s
Self-Efficacy scores. As a Beginner, P8 had the highest increase of all the Self-Efficacy scores
between the pre- and post-tests, going from 3.35 to 3.56 or a 16.95%. However, she did show a
decrease in Technology Skills score, going down from 2.63 on the pre-test to 2.43 on the posttest or 13.50% decrease. Interestingly, she commented on her lack of technology skills when she
noted that ―I used to think I was so savvy with technology, but now it‘s just rapidly advancing.
My younger brother is much more advanced with of the technology stuff than I am.‖
P2 noted the importance of integrating technology into instruction, and also emphasized
how it can be used to provide alternative forms of learning for students. She stated that,

I think

it's kind of important to use technology, [and] it really helps the
student...It‘s becoming more and more common for students to have technology,
and I think it‘s a great way to give the students new experiences that they
wouldn't normally have, like WebQuests and online tours. They're great places for
the students to learn a lot more, [rather] than just sitting there and [listening to]
lectures.
P2‘s confidence in using and integrating technology, as indicated above, is also apparent
in her Technology Skills scores and Self-Efficacy scores. Of all the interview participants, P2, a
Beginner, had the highest increase in her Technology Skills score between the pre- and posttests, going up from 2.66 to 2.94 or 11% increase. She also showed a slight increase in SelfEfficacy score, going up from 3.82 to 3.91 or a 2.30% increase.
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Participants’ Feelings About the Use of Technology in Their Own Instruction
The second thematic category focused on feelings of the participants about the use of
technology in instruction. When asked to describe an experience they had in using technology
for teaching and learning during the semester, many of the participants were nervous at the
beginning of their Partnership lessons, but eventually reported positive experiences. Table 36
below contains the codes that emerged from this thematic category.
Table 36. Participants‘ Feelings about the Use of Technology in Instruction (n = 8)

Codes
Nervousness
Excitement
Frustration
Hesitance
Confidence
Positive

# of participants
to have this
experience
5
3
3
2
2
2

% of participants to
have this experience
55.55%
33.33%
33.33%
22.22%
22.22%
22.22%

Several participants reported feeling nervous during the initial stages of the
implementation of technology in instruction, but eventually transformed into a positive
experience where they saw progress in their students‘ learning. This progress made some of the
participants excited and more confident in using technology in their teaching. For example, P1
noted her initial anxiety about the lesson, saying
In the beginning, I was a bit nervous because I wasn‘t sure that I was going to be
able to keep them [focused listening]...to these sounds, and what it was that I was
really trying to get across to them...But after the first or second clip, I could tell
that they were really listening, focused, and paying attention to what the task was,
so I felt good about it.
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P1 was hesitant and unsure of herself. This is also indicated in her scores where she had the
highest decrease of the Beginners in the Self-efficacy score between the pre- and post-tests,
going down from 3.15 to 2.38 or a 24.3% drop. She also showed a decrease in Technology Skill
score, going down from 2.00 to 1.86 or 6.9% drop.
P9 also was hesitant, nervous, and somewhat frustrated when her lesson first began. She
says,
[I was] nervous at first...We were having some Internet connection problems, so
at first I was a little nervous that...this activity, this song, this website wouldn't
work, because of...the blocks on the system, [then] the computer was having problems
connecting to the Internet, and it was having problems connecting to the SMART Board
in general. But after it started working, [I] got a little bit confidence back and I was
excited for them to get to do it...I was happy. I was happy because from what I could see
they were getting it.
P6 echoes these sentiments as well when she states, I was nervous and I was worried. What if it
doesn‘t work? But I had tried it nine
times that morning [before class]. When presenting the audio clip, however, my
students were really listening and asking me to scroll down the page...That really
made me feel good that they were listening and that they were attentive, they had ideas.
P2 noted her anxiety and initial nervousness when she commented that
The first time I did it, I was kind of nervous because it was something I had ever
used before. As I got used to it, I got more excited about it, and I saw how there's so
many applications for it. I thought it was pretty amazing that there is so much you can do
with technology.
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P7 also noted her initial nervousness, but then emphasized how this feeling was replaced
with excitement and confidence when seeing her students understand the new concepts:
I guess in the beginning I was nervous, you know. I didn't know how they were
going to react...But then, as I was seeing how they were responding to the
different type of instruction being presented to them, I was really confident in the
decision that I made [when I saw] how well they did, and how they seemed to grasp the
concepts and the main objective. It was really exciting...For them to learn something new
using that technology and being able to allow them to have fun with it was a good
feeling.‖
P4 found the experience to be successful but frustrating at the same time:
It‘s exciting that they grasped the lesson plan and they got it. They got about 95% of it
correct. It‘s frustrating trying to keep the ones that are sitting on the carpet, not up at the
SMART Board, focused. That gets a little frustrating at times making sure that they aren‘t
off in la-la land, thinking about other things,...but I was happy that it was as successful as
it was.
P3 also found the lesson to be frustrating at times. She says ―I got frustrated because my students
did not take me seriously. So, that was a big downer for me. But overall, I felt like it went
well...Looking at my data, the students showed improvement. That‘s all I care about.‖
Factors that Supported Participants in using Technology in Their Instruction
The third thematic category pertains to the factors that supported participants in using
technology in their instruction. The participants in the study provided different responses that
included familiarity of students with technology (3 out of 9 participants, 33%), and support from
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mentors (4 out of 9 participants, 44%), and student motivation (2 out of 9 participants, 22%).
Table 37 contains all the codes that emerged from the thematic category.
Table 37. Factors that Supported the Use of Technology in Instruction (n = 9)

Codes

Number of
Participants

% of Participants

4

44.44%

3

33.33%

2
1
1
1
1
1

22.22%
11.11%
11.11%
11.11%
11.11%
11.11%

Mentor support
Classroom students‘ familiarity with
technology
Classroom students' motivation
Classroom layout
Classroom students‘ developmental level
Technology ability
Time
Type of technology

The following responses corresponded with the different factors indicated above that
supported the use of technology in instruction. For example, P1 noted that what really supported
a lot of her lessons was ―the fact that the students were used to that technology in the classroom.
So, whenever I would say ‗Okay, everyone. Come have a seat in front of the Promethean Board,‘
they knew the routine [with] that technology‖P2, however, indicated that having time and her
mentor teacher‘s guidance helped support the use of technology when teaching her unit. She says
―With having more time, I'm able to integrate [technology] better, and my teacher‘s always
giving me ideas of how I could integrate it and more ways I can make it better.‖
P3 indicated that the types of technologies available in the classroom, and her students‘
being familiar in using these tools were factors that supported her teaching:
It was faster to have the technology such as the SMART Board. The calculators
made it faster [also] because, as sad as it is, eighth graders can‘t multiply simple
numbers, so...they could do that a lot faster because they had the calculators. If I had
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taken those away for the week that I taught, I wouldn't have gotten through half the things
that I did because I feel that they wouldn't have been able to multiply 24 x 25.
P8 also noted how her students‘ exposure and familiarity with the technology was a
supportive factor. She says, ―I guess the biggest thing was probably exposure for them [since]
this is what they were used to. I really wanted to [incorporate] it because I saw what [the mentor
teacher] was doing and I liked it.‖
P4, however, indicated that having her mentor teacher and principal encourage her were
big factors in using technology in her lessons. Before she taught her unit, her mentor teacher
encouraged her to ―incorporate technology as much as possible. [She thought that] it would be
good because she had seen that her students responded better to using technology because it‘s
not something they have access to all the time.‖ The principal at her school was also encouraging
and supportive. She notes, ―The principal came in and sat in on one of my technology lessons.
He said it was a really good lesson [because] the students seemed...to respond to it really well.‖
P5 also commented on the mentor support she received from her Partnership professor. She said
My professor was really pushing us to use technology in our unit. At first, when she first
gave me this list of everything that she wanted us to research before hand, I didn't think I
was going to end up using any of it. But, I actually incorporated more than I was
expecting to and I learned about virtual tours. I had no idea how successful they could
be.
P5‘s surprise about this technology perhaps indicates a lack of knowledge and confidence
in integrating technology into her instruction. Interestingly, of all the Intermediate participants,
P5 showed the biggest decrease in Technology Skills score between pre- and post-tests, going
down from 3.31 to 2.71 or an 18.4% drop. The same respondent also showed a decrease in Self-
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Efficacy score, going down from 3.79 to 3.29 or a 13.2% drop. Different factors could have
contributed to these score decreases. They could include, as noted above, the participant‘s lack of
knowledge and skill in integrating technology into the classroom. It is unclear as to whether P5
took the EDUC 381 Media and Technology class or any other type of technology class at the
University. Also, she notes that her Partnership mentor teacher primarily used the classroom
technology to project notes on the board or to show video clips. Interactive lessons using
technology were not emphasized in her Partnership classroom. These factors could have
contributed to the decreases in her scores.
P7 also indicated that her mentor teacher‘s support, as well as her own technological
abilities, was also factors in integrating technology into her instruction. She says,
Something else that supported it was that my teacher allowed me to use it. She
said you could do what you want. She didn't prohibit any use of technology.
Another factor that helped me was my knowledge [about] about how to use the
technology.
P6 indicated that a supporting factor in using technology in her teaching was that her
students became motivated and excited about the technology. She states, ―I think the idea that
my kids get excited about using technology helped a lot. Because I think every student is kind of
to the point of [not wanting] to fill in [more] bubbles.‖ P7, however, noted that her 2nd grade
students‘ developmental level was supportive factor: ―The age level...could be a factor because I
felt my students were old enough to be able to handle watching [the clip] and understanding it,
rather than it being read to them.‖
Interestingly, P9 noted that the layout of the classroom supported her use of technology
in instruction:
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The setup of the classroom...[The students] are all pretty close and centered
around the Promethean Board. That definitely helped...because all of the students were
able to see the board. It was easy for them. If I needed to call a student up to
answer a question, to help out, or write something, they could get to the board easily.
Factors That Inhibited Participants in Using Technology in Their Instruction
The fourth thematic category pertained to the factors that inhibited the use of technology
in the participants‘ instruction. Table 38 contains all the codes that emerged from this theme.
Table 38. Factors that Inhibited the Use of Technology in Participants‘ Instruction (n = 5)

Codes

# of participants
to offer this
experience

% of participants to
offer this experience

3
2

33.33%
22.22%

Time
Mentor support

Three participants cited time as a hindrance in the use of technology in instruction. P2
indicated that
the lack of actual teaching time inhibits [me] a little bit because there's so many things
that you need to get through and so many things that you want to see. Sometimes, it just
feels like there's not enough time to get it done in that 50 minute period.
P5‘s comments also highlight how time was a factor in limiting technology use in her instruction.
She states
there was another Bill Nye [science] video that I wanted to show, and my cooperating
teacher wanted me to show, but there was no way that it fit because of the time frame that
I was given. I also found an awesome WebQuest I thought the kids would really benefit
from, but I didn't have time to use because it was really in-depth, it would have taken
them at least an hour to complete, and we just didn't have that time.
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P4 experienced the same issue when using the school server for part of her lesson. She says that
there was ―one day that the [school] server was down, so...we had to push the lesson back a
couple of hours until the server got back up.‖
P6 noted that her mentor teacher inhibited her from using technology to support her
instruction. She felt that her mentor teacher was not someone that she could go to about using
technology in her instruction because she did not
Appear to be tech savvy. This just didn‘t seem to be a way that she would have
done it. I wanted some validity to make sure that it was a reliable process. So, I
was really kind of fishing in the dark there.
P7 highlighted the same issue with her mentor teacher. She says
It would have been great if she had been more up-to-date on technology. I‘m very tech
savvy, so for my teacher not to be tech savvy is kind of...a disconnect because I feel like
she could do so much with the lessons, ...but they were all worksheets.
Factors That Most Influenced Participants in Integrating Technology into Their Teaching
The fifth thematic category pertained to the factors that most influenced the participants
in integrating technology into their teaching. Mentor support (3 out of 9 participants, 33%)
emerged as the most significant factor in this area. Table 39 contains all the codes that emerged
from this theme.
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Table 39. Factors that Most Influenced Participants in Integrating Technology into their
Teaching (n = 9)

Codes

Number of
participants

% of participants

5
1
1
1
1
1

55.55%
11.11%
11.11%
11.11%
11.11%
11.11%

Mentor support
Partnership University classes
Engaging students
Mentor teaching style
Time
Traditional teaching style

Several participants indicated that mentor support was a major factor influencing the
integration of technology in their instruction. P5 commented that her Partnership University
professor required that she find WebQuests and online virtual tours for her unit. After doing the
research, P5 realized that ―it was actually really good, and I thought that the kids would actually
benefit from it, and because of that, I actually incorporated it and used it.‖ P8 also stated that her
University professors provided training and support for integrating technology into her teaching.
She indicated that she had a lot of University classes where the professors stressed the
importance of
Bringing in anything that you possibly can even if we hadn‘t done it in class before.
[They emphasize] that if you have things available to use, use them. It‘s been stressed a
lot to us to have [students] show their knowledge in different kinds of ways, not just a
written thing.
P1 echoed this as well when she discussed the influence of the Partnership classes she was taking
during the semester, and how ―just listening to other preservice teachers and how they have used
technology has really made me feel like I should be using and integrating it more into
instruction.‖ P6 also discussed how her University class influenced how she integrated
technology. Throughout the semester, she was
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Also doing an honors research project about technology in the language arts classroom.
That really, really persuaded me to use technology in my classroom because I had to
spend a lot of time looking it up, and from what I was reading, a lot of teachers think it‘s
a good idea in that it promotes writing.
P9 noted that having access to the ―Promethean Board has influenced me a lot because of the fact
that my teacher uses that every day. I think if I go into student teaching and they don‘t have that,
it‘s going to be an adjustment for me.‖
Time was also cited as a factor most influencing the integration of technology in
teaching. P2 highlighted this idea when she said
We only have 50 minutes to get everything going and done...We have to get
through a chapter a day which usually takes half an hour, and that leaves me with 20
minutes to do an activity, to try to integrate something there, or ten minutes afterwards
to...wrap everything up. It's just hard to integrate technology into that 50 minute time
period.
P7 indicated that her mentor teacher‘s teaching style, and her reliance on worksheets,
most influenced how she integrated technology into her teaching. P7 could tell that the
Kids were getting bored from doing worksheets so I wanted to engage them in
something else. Because I feel like...worksheets are the easiest route to go. So, I
wanted to [challenge] myself as a teacher, [and also] challenge the kids with a different
kind of way that the material‘s presented.
Other factors cited by the participants included traditional teaching styles and engaging
students. In terms of traditional teaching styles, P3 stated, ―It's what I'm used to. That‘s how I
was taught so that‘s how I plan to teach. I mean...why am I going to change it the one week that
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I'm going to teach?‖ P4 indicated that engaging students by using technology was the most
influential factor in integrating technology into her teaching. She emphasized this point when she
said, ―Personally, I like technology. I think it has big benefits in the classroom. So, I use it to
keep students‘ attention...It allows them to focus on me.‖
Confidence in Integrating Technology in Future Instruction
The sixth thematic category pertained to how the Partnership teaching semester changed
participants‘ confidence in using technology in their future instruction. Access to technology,
specifically Promethean Boards or Smart Boards (5 out of 9 participants, 55%) emerged as the
most significant factor in this area. Table 40 contains all the codes that emerged from this theme.
Table 40. Reasons for Confidence in Using Technology in Future Instruction (n = 9)

Codes

Number of
participants

% of participants

5

55.55%

2
1

22.22%
11.11%

1

11.11%

1

11.11%

Access to technology, i.e.
Promethean/SmartBoards
Mentor teacher support/teaching style
Integrating different technologies
Partnership University professors and
students
Traditional teaching style

Participants were asked to comment on if the Partnership teaching semester changed their
confidence in using technology in their future instruction. For the most part, participants
remarked positively about how this experience impacted their confidence. For example, P1
noted,
It has definitely. This is the first time that I've ever used anything like a
Promethean Board or a SmartBoard. I would say that I'm more confident in
integrating technology into a lesson because I've seen the positive aspects of it,
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and the way that students will respond to it.
P2 echoed this in her response when she said,
It has because I have seen new ways of integrating it through what my teacher has done,
and I love some of the things that she‘s done. It‘s really made me think, ―Well, if she can
do it, then I'm more than capable of learning how to do it‖. She‘s close to retirement,
[but] she...takes the time [to] finds new ways to integrate it, and to make sure she‘s up-todate on all the new technology that‘s coming out.
P3, however, indicated that her confidence increased because of being able to learn about
and use the SmartBoard during her Partnership teaching. She states, ―I'm more confident using
the SmartBoard. With having no experience [using it] before this semester, I am more confident
using it [now].‖
P4 also commented on how access to this technology changed her confidence. She says,
When I was a student, we didn't have Promethean Boards, so I'm more comfortable with
it now; especially with the interactive program that allows students to come up and write
on it so they can see what they're doing. I like that a lot.
P8 also commented on how having using the SmartBoard changed her confidence with
technology. She notes
[I am] definitely more confident than when I started. Before I did this in my
classroom, I hadn‘t been exposed to SMART Boards very much. That was a big
thing and I know that‘s huge in schools now. I'm sure...I'll be able to use [them] in
future classrooms.
P9 again highlights these ideas when she notes how the Partnership semester
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Has made me definitely more confident. I know that, in the counties that I want to
teach in, either Henrico or Chesterfield, they‘re integrating the SMART Boards
and the Promethean Boards. Now that I've used it, I feel confident that...I could
use it as a teaching aid in my classroom.
She indicated that working with her students also increased her confidence. ―Working with the
third graders, all of them at once, I feel confident that I can work with them, get their questions
answered, and help them all along the way as they run into different things.‖
P5 commented that learning about and integrating different technology resources changed
her confidence in teaching. She said, ―I've realized that just finding different things that the
students aren‘t usually familiar with and they don‘t usually use, it can really spark their interest
and get them really excited‖.
P6, however, noted that the Partnership teaching experience did not really impact her
confidence in integrating technology into her teaching. Instead, she emphasized how working
with her Partnership classmates and professors helped her:
I don't think it‘s so much from my partnership experience. It‘s been from my
research [and from being]...in the actual Partnership classroom. I don't feel like
my Partnership teaching experience influenced it that much, but hearing and
seeing professors and other students talk about what they're thinking about really
helped.
P7 indicated that the partnership teaching experience negatively impacted her confidence
in integrating technology into her TWS unit. She noted that not having opportunities to work
with different technologies, including a SmartBoard, and having a mentor teacher who was not
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tech-savvy and relied solely on worksheets influenced her greatly. She says that she wanted to
use technology more, but
I wasn‘t given all the opportunities to as much as I wanted to during
Partnership...[Since] I'm very tech savvy, for my teacher not to be tech savvy is
kind of a disconnect because I feel like she could do so much with the lesson that
she has prepared. So, I guess my confidence has been dulled because I know that
other classrooms have SMART Boards and whatnot. So seeing others use them, I
want to be able to do that too.
Triangulation of Data
The final step in the data analysis involves reconciling the qualitative and quantitative
data, a process described as triangulation. This allows the quantitative results to be compared and
contrasted with the qualitative results in order to corroborate and validate subsequent findings
(Creswell & Creswell, 2011). Through this comparison, the interpretation of the phenomena will
hopefully expand understanding, confirm initial findings, as well as provide context to the
subject matter (Denzin, 2000).
The first and second research questions were answered through quantitative analysis. The
third research question was answered using qualitative methods. For the first research question,
data showed that none of the participants belong to Advanced Skills category. Roughly half of
the participants showed a decrease in Technology Skills score from the pre- to the post-test.
However, only seven of the 21 respondents showed a decrease in Self-Efficacy score. While
Beginners showed a slight decrease in Self-Efficacy mean score, going down from 3.64 on the
pre-test to 3.57 on the post-test, Intermediates showed a slight increase in Self-Efficacy mean
score, going up from 3.95 on the pre-test to 4.12 on the post-test. A two-way analysis of variance
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also was conducted of the participants‘ pre- and post-Technology skills and the pre- and post-test
Self-Efficacy scores. No significant difference was found in the technology integration selfefficacy beliefs of beginner or intermediate digital native preservice teachers at the beginning as
compared to the end of their Partnership semester.
The second research question pertains to how technology integration self-efficacy beliefs
relate to the digital native preservice teachers‘ technology skills and experiences. Using
correlation analysis, the results showed that there is a slight relationship between Pre-Survey
Technology Skills scores and Pre-Survey Self-Efficacy scores; however, there is a significant
relationship between Post-Survey Technology Skills scores and Post-Survey Self-Efficacy
scores. Using regression analysis, the results indicated a positive relationship between PostSurvey Technology Skills score and Post-Survey Self-Efficacy score, which means that an
increase in technology skills corresponds with an increase in self-efficacy.
For the third research question, qualitative data was gathered at the end of the Partnership
semester using two methods, semi-structured interviews and a document review. In an effort to
more fully understand participants‘ experiences and how these experiences impacted their selfefficacy beliefs about technology integration during the semester, nine participants representing a
cross section of the total participants (n = 21) were purposefully selected. Similar to the initial
survey group, of the nine interview participants, roughly half showed a decrease from the pre- to
the post-test on their Technology Skill scores as well as a decrease in their Self-Efficacy scores.
None of the interview participants fell under the Advanced Skills category; half (n = 5) were
Beginner and the other (n = 4) Intermediate.
In terms of access to technology in the Partnership classrooms, each (100%) of the
classrooms had a teacher computer with Internet access. Almost three-fourths of the classrooms
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(70%) provided classroom computers for students to use. Roughly half (n = 5) had a Promethean
Board or a Smart Board in their classroom, as well as LCD projectors (n = 6). The majority of
the participants‘ Partnership mentor teachers (n = 8) used their individual teacher computers for
emailing, updating their online grade book, creating lesson plans and projects, and keeping
attendance. Interestingly, two of the five mentor teachers with access to Smart Boards in their
classrooms used this technology primarily to show video clips.
A document review was also conducted of the Partnership materials, including the course
syllabi, evaluation and rubric documents, as well as three lesson plans and accompanying student
products from each participant. The lesson plans were reviewed to see if and how the participants
integrated technology into their instruction. Analysis indicated that technology integration was
included in the syllabi as a content objective. The TWS rubrics showed that technology was
required as part of the Partnership students‘ design of their instruction. In addition, the students
were evaluated by both their Partnership mentor teachers and University professors on how and
if they used resources and technology in their instruction.
When reviewing the interview participants‘ lesson plans and student products, each
participant (n = 9) used the computer and the Internet to create lesson materials and handouts.
Three of the nine participants only had one lesson that incorporated technology. If the classroom
was equipped with a Promethean or Smart Board, the participants used these technologies
primarily for projecting information. Of the twenty-three lesson plans reviewed, only three of
them included Smart Board interactive lesson activities. The primary technologies used in most
of these lessons included PowerPoints, as well as video and audio YouTube clips. Only one
lesson plan provided for students to go to the computer lab to conduct research. Overall, the
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student products indicated a relatively high level of understanding and comprehension of the
content covered in each lessons.
When analyzing the interview participants‘ responses to the interview questions, six
thematic categories emerged that were pertinent to understanding the factors that could impact
changes in their technology integration beliefs. The six thematic categories were: (a) how
technology should be used in instruction, (b) participants‘ feelings regarding the use of
technology in their instruction, (c) factors that supported participants in using technology in their
instruction, (d) factors that inhibited the use of technology in their instruction, (e) factors that
influenced participants the most in integrating technology into their teaching, and (f) reasons for
confidence in using technology in their future instruction.
Regarding theme one, roughly half (n = 4) of the participants believed that technology
could be a useful tool in instruction; however, they stressed that when used during instruction, it
should be used appropriately to enhance the learning objectives. Many of the participants (n = 4)
also regarded technology as a useful, important teaching resource that could aid in instruction
and help students learn.
The second theme focused on participants‘ feelings about their use of technology during
a particular lesson. A majority of them (n = 8) were nervous at the beginning of their instruction,
but eventually reported positive experiences when using different technologies. For the third
theme, mentor support, classroom students‘ familiarity with technology, and student motivation
emerged as factors that supported participants in using technology during instruction.
Conversely, the fourth theme focused on factors that inhibited the use of technology in
participants‘ instruction. Lack of teaching time and mentor support were cited as the main factors
for inhibiting this process. For the fifth theme, mentor support emerged as the most significant

175

factor for participants in integrating technology into their teaching. The sixth thematic category
to emerge pertained to whether the Partnership teaching semester changed participants‘
confidence in using technology in their future instruction. For the most part, participants
remarked positively about how this experience impacted their confidence. Access to technology,
specifically Promethean Boards or Smart Boards, emerged as the most significant reason for
changes in the participants‘ confidence using technology. Having access to learn and incorporate
this technology into their teaching appeared to impact the participants‘ confidence in using this
and other classroom technologies.
The data collected for this study indicate that the Partnership teaching semester impacted
this group of digital native preservice teachers to varying degrees. In addition to the quantitative
findings, the qualitative data gives new insight into determining how the participants‘ technology
integration self-efficacy beliefs were impacted. Further discussion about these findings will be
presented in the following chapter.
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS
The purpose of this mixed-method study was to investigate digital native preservice
teachers‘ self-efficacy beliefs regarding their technology experiences and skills at the beginning
and at the end of their Partnership teaching semester. In addition, factors that could impact
changes in the participants‘ technology integration self-efficacy beliefs were also analyzed. The
following questions helped frame this study:
1. Is there a difference in technology integration self-efficacy beliefs of beginner,
intermediate, and advanced digital natives preservice teachers at the beginning compared
to the end of their Partnership teaching semester?
2. How do technology integration self-efficacy beliefs relate to the digital native preservice
teachers‘ technology skills and experiences?
a. How do the pre-test self-efficacy beliefs and the digital native preservice
teachers‘ pre-test technology skills relate?
b. How do the post-test self-efficacy beliefs and the digital native preservice
teachers‘ post-test technology skills relate?
3. What factor(s) do the digital native preservice teachers identify as changing their
technology integration beliefs during the Partnership teaching semester?
This study employed mixed-methods procedures by using pre- and post-surveys, face-toface interviews with a portion of the respondents, and a document review of Partnership
materials and lesson plans. All enrolled Partnership students were invited to complete the online
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Technology Integration survey (TIS) during the first week of the fall, 2011 Partnership semester.
Those who completed the first survey were asked to complete the second survey approximately
eight weeks later. A total of 21 out of 75 (28.00%) students enrolled in the fall, 2011 Partnership
semester participated in the study. All of the participants in this study were female (100%);
roughly half were 21 years old, five (23.80%) were 22 years old, and one was 23 (4.76%). In
addition, qualitative data was gathered at the end of the Partnership semester using two methods,
semi-structured interviews and a document review. Nine participants representing a cross section
of the total participants were purposefully selected for interviews, based on changes that
occurred with their technology skill scores as well as their individual self-efficacy scores.
Findings - Technology Access and Use
Nearly all (90%) of the participants surveyed reported that they started using computers
before the sixth grade, and more than two-thirds (70%) started using computers in Kindergarten
or before the end of third grade. All the participants reported that they owned a personal
computer. More than three-fourths of the participants (85%) owned an iPod or other mp3 player.
Additionally, 18 of the participants (85.71%) owned three or more of the five technology devices
surveyed (personal computer, cell phone, iPod or mp3 player, game console, and PDA
Participants were also asked how much time they spent on computers every day. Twenty out of
the twenty-one participants (95.23%) worked with computers on a daily basis. Approximately
half of them (47.5%) spent one to two hours a day on computers, and about 15% of the
participants spent more than 4 hours a day on computers. Overall, most of the participants spent
two to four hours on the computer every day.
Participants were also asked to identify how they used their computers, including using
them for learning-related activities, entertainment purposes, communicating with friends, etc. All
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the participants indicated that they used their computers for communication (i.e. social
networking, email) and entertainment purposes (i.e. playing games or watching videos). Almost
all the participants (95%) indicated that they used their computers for different purposes,
including finding information, shopping, or learning-related activities. When asked to indicate
what they used the Internet for, all of them (100%) indicated using the Internet to complete
homework assignments, spending time on social networking sites such as Facebook or MySpace,
sending and receiving emails, as well as searching the Internet for practical purposes were the
top four activities. When asked, when using the Internet, which of these tasks on a daily basis
they spent the most time on, using the Internet to complete homework assignments (100%), and
spending time on social networking sites such as Facebook or MySpace (100%) were again
selected as top activities.
There was, however, an anomaly in this data. One participant indicated that she did not
spend any time at all using a computer during the day (See Table 12). However, the participant
(see Tables 13 and 14) also indicated that she owned a personal computer, and spent time using it
for communication and entertainment purposes. The participant either did not understand the
question asked in Table 12, or did not correctly answer the question as to how much time she
spent daily on the computer.
Participants reported the highest proficiency in the easiest technologies such as using
email, word processing, and searching the Internet. They also reported being much less proficient
in using technologies such as handheld computing devices, editing audio file, designing web
pages, or creating wikis. Therefore, as the difficulty level of the technology increased, their
proficiency decreased (See Figure 3). This result suggests that participants were savvy with basic
technologies but were not proficient with more advanced technologies. Participants also lacked
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experience and skill in using certain classroom technologies such as interactive whiteboards,
hand-held devices, content-related technology, and assistive technologies. Among these
technologies, participants showed the least experience with assistive technologies (See Table
24). Again, this notion of social versus instructional use of technology becomes apparent when
considering how these participants used technology. As these results suggest, there is significant
difference between what these digital native preservice teachers are able to do with social forms
of technology as opposed to instructional forms of technology within the classroom setting.
These results are consistent with previous research on digital native preservice teachers‘
technology skills and expertise in integrating technology into the classroom. Lei (2009)
measured freshmen digital native preservice teachers‘ technology skills and expertise with using
technology in their teaching in contrast to this study which investigated digital native preservice
teachers who had a minimum of six semesters of undergraduate teacher education preparation.
Lei‘s survey was administered to 70 freshmen in a teacher education program at a large
northeastern university. Valid responses were collected from 55 participants; 9 were male and 46
were female.
Results indicated that participants reported highest proficiency in the easiest
technologies, such as email and word processing. As the difficulty level of the technology
increased, their proficiency also decreased. In terms of proficiency with classroom technologies,
results also indicated that participants lacked experience and expertise in using classroom
technologies such as interactive whiteboards, content-related technology, and assistive
technologies. In these results, participants also reported having the least experience with assistive
technologies to help students with disabilities learn (Lei, 2009).
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Findings - Research Question One
The first research question considered if there was a difference in technology integration
self-efficacy beliefs of beginner, intermediate, and advanced digital native preservice teachers at
the beginning compared to the end of their Partnership teaching semester. The data showed that
none of the participants fell under the Advanced Skills category; roughly half were Beginner (n =
11) and half were Intermediate (n = 10). Roughly half of the participants showed a decrease in
Technology Skills score from the pre- to the post-test. However, only seven of the 21
respondents showed a decrease in Self-Efficacy score. While Beginners showed a slight decrease
in Self-Efficacy mean score, going down from 3.64 on the pre-test to 3.57 on the post-test,
Intermediates showed a slight increase in Self-Efficacy mean score, going up from 3.95 on the
pre-test to 4.12 on the post-test.
This result is consistent with previous research on digital native preservice teachers‘ selfefficacy beliefs about integrating technology. Lei (2009) also measured digital native preservice
teachers‘ beliefs and perceptions regarding using technology in their teaching. Similar to Lei‘s
(2009) results, participants in this study indicated that they trusted the reliability of computers
(80%). The pre-test scores indicate that participants believed that technology could help them
teach better (71%). After the post-test, their beliefs about technology helping them teach better
increased by 19%. On both the pre- and post-test, a majority (80%) also believed that
technologies would help their students learn. None of the participants reported negative beliefs
about technology.
In this study, participants‘ confidence in using technology was high. Roughly two-thirds
(70%) indicated on both surveys that they do well with computer technologies. This is in contrast
to Lei‘s 2009 findings which reported that less than half (48%) of the preservice teachers felt that
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they did well with computer technologies (Lei, 2009). It is important to remember that the
participants in Lei‘s study were freshman preservice teachers. Also, in contrast to Lei‘s results,
participants from this study indicated their confidence with their ability to solve computer
problems was moderate. Roughly two-thirds reported (58%) that they could solve most problems
without their computers. In Lei‘s study, however, one third reported that they were neutral about
this statement, and 22.5% of them did not think they did well with computer technologies (Lei,
2009).
Interestingly, although less than half (43%) of the participants on the pre-test agreed or
strongly agreed with the statement ―I am interested in computers and related technologies‖,
nearly three-fourths (76%) of the participants agreed with this statement on the post-test. In
addition, their attitudes toward learning new technologies remained high for both surveys. More
than three-fourths (90%) were interested or strongly interested in learning new technologies, and
in learning technologies that would help their teaching in the future (90%). Again, this
contradicts Lei‘s research that indicated that pre-service teachers had only a moderate interest in
learning new technologies (58.6%) (Lei, 2009).
Also, it is highlights a unique paradigm. These participants indicated that they were
interested in learning about computers and new technologies that would help their teaching in the
future. At the same time, however, their use of instructional technology during their TWS units
was simplistic in nature; primarily used for projecting information or showing audio/video clips.
Their professed interest and confidence in using technology, as reported in these results, could be
related to how they interpreted the survey questions, or whether they regarded these questions
based on what they did in their Partnership university classrooms as opposed to their Partnership
placements.
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These findings are also consistent with other studies examining digital natives‘ access
and use of technology. Kennedy, Judd, Churchward, Gray and Krause (2008) surveyed 2120
freshman students from a large urban university setting. This study focused on the extent of
students‘ access to and use of established and emerging technologies for learning. Established
technologies were defined as computers, mobile phones, and email. Emerging technologies were
defined as social networking sites, blogs, wikis, RSS feeds, Voice over Internet Protocols, such
as Skype, and podcasts. Results indicated that these students were incorporating a range of
established technologies into their daily lives. However, a substantial proportion of these
students (20%) did not use many emergent technologies, including creating a website, keeping a
blog, or web conferencing. These findings revealed that many first year students are tech-savvy.
However, when one moves beyond established technologies and tools (e.g. computers, mobile
phones, email), the patterns of access and range of use with other technologies showed
considerable variation. Kennedy et al. (2008) concluded that one ―cannot assume that being a
[digital native] is synonymous with knowing how to employ technology based tools strategically
to optimize learning experiences in university settings‖ (p. 118).
A quantitative study by conducted in the US by Hargitaii (2010) found similar results
when examining undergraduate students‘ Internet use. This study focused on their
socioeconomic status, self-reported skills, and experience of digital native students when using
the Internet. The sample included 1060 (82% response rate) undergraduate students in a public
research university. When the data was collected in 2007, 97% of the participants were 18 to 19
years old. Over half were women (55.8%). Over a quarter (26.4 %) of the students came from
families where neither parent had more than a high school education, and almost half came from
families where neither the father nor the mother had a college degree (46.5%).
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When reviewing the findings, Hargattai found considerable variation among students
when it came to their access and skill level. In particular, she noted that these differences did not
appear to be randomly distributed. In fact, ―students of lower socioeconomic status, women,
students of Hispanic origin, and African Americans exhibit lower levels of Web know-how than
others‖ (p. 108). She concluded that the data did not support Prensky‘s premise that young adults
are universally knowledgeable about the Web. Rather, there appeared to be systematic variation
in online know-how even among high Internet users depending upon their background (Hargitaii,
2010).
In addition, to determine if there was a difference in technology integration self-efficacy
beliefs of beginner and intermediate digital natives preservice teachers at the beginning
compared to the end of the Partnership teaching semester, a two-way analysis of variance of
Beginner and Intermediate participants‘ pre- and post-Technology skills and the pre- and posttest Self-Efficacy scores was conducted. The analysis indicated that these results were not
statistically significant. Specifically, the between subjects effect of both Beginner and
Intermediate digital natives‘ technology skills was non-significant, F(1, 19) = 2.626, p = > .05.
The interaction between Self-efficacy scores and Beginner and Intermediate participants‘
Technology skills was also non-significant, F(1, 19) = 50.968, p = >.05. Therefore, no
significant difference was found in the technology integration self-efficacy beliefs of beginner or
intermediate digital native preservice teachers at the beginning as compared to the end of their
Partnership semester.
These findings are inconsistent with previous research about preservice teachers‘ beliefs
regarding their abilities to integrate technology. Abbitt and Klett (2007) measured preservice
teachers‘ self-efficacy beliefs toward technology integration with 108 undergraduate students
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enrolled in teacher preparation programs at a large Midwestern university. Of these 108
participants, 79% were female and 21% were male. All of the participants were in their junior
year or higher of a teacher preparation program, and were enrolled in four different educational
technology courses; whereas in this study, the majority of the Partnership students did not take a
technology course. Using Wang et al.‘s (2004) Computer Technology Integration Survey (CTIS),
and the Attitudes Toward Computer Technology (ACT) instrument by Milbrath and Kinzie
(2000), they found that perceived comfort with computer technology was a significant predictor
of self-efficacy beliefs towards technology integration, while perceived usefulness was not found
to have a significant predictive relationship. More importantly, the results also indicated that all
of the groups demonstrated a significant increase in self-efficacy beliefs while enrolled in a
course focusing on technology integration even though the courses varied in course design and
weekly instructional time. The courses focused on integrating technology into teaching; two
were l credit courses, the remaining two were 2 credit courses. These comparisons, however,
should be approached with caution since the Abbitt and Klett (2007) study involved comparing
different groups at separate times, rather than one group at two points in time.
Findings - Research Question Two
The second research question pertained to how technology integration self-efficacy
beliefs related to the digital native preservice teachers‘ technology skills and experiences.
Specifically, how do the pre-test self-efficacy beliefs and the digital native preservice teachers‘
pre-test technology skills relate, and how do the post-test self-efficacy beliefs and the digital
native preservice teachers‘ post-test technology skills relate? Using correlation analysis, the
results showed a marginally significant relationship between Pre-Test Technology Skills scores
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and Pre-Test Self-Efficacy scores, (r = .414, p = 0.062). This indicates that pre-test self-efficacy
beliefs and the digital native preservice teachers‘ technology skills were marginally related.
However, a significant relationship was found between Post-Test Technology Skills
scores and Post-Test Self-Efficacy scores (r = .684, p = 0.001). The overall model fit was R2 =
.439. An R2 of 0.439 represents that 43.9% of the variance in Post-Test Self-Efficacy score is
explained by the Post-Test Technology Skills score. The results therefore indicate a positive
relationship between Post-Test Technology Skills score and Post-Test Self-Efficacy score, which
means that an increase in technology skills corresponded with an increase in self-efficacy. This
finding therefore suggests a strong relationship between technology skill and self-efficacy.
This relationship is also evident in participants‘ interview responses. For example,
participants overall remarked positively about how the Partnership teaching semester changed
their confidence in using technology in their future instruction. P1 noted,
It has definitely. This is the first time that I've ever used anything like a Promethean
Board or a SMART Board. I would say that I'm more confident in integrating technology
into a lesson because I've seen the positive aspects of it, and the way that students will
respond to it.
Additionally, P2, a Beginner, had the highest increase in the Technology Skills score
between the pre- and post-tests, going up from 2.66 to 2.94 or an 11% increase. The same
respondent showed a slight increase in Self-Efficacy score, going up from 3.82 to 3.91 or a 2.3%
increase. Her confidence and enthusiasm in using technology was evident when she discussed
teaching her Partnership lesson. She stated that when she started her lesson, she was somewhat
nervous about using the technology. However, she noted that
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As I got to use it, I got more excited about it, and I saw how there‘s so many applications
for it. There‘s so many different ways to use technology…It was pretty amazing [to me]
that there is so much you can do with technology.
This result is also consistent with previous research by Anderson and Maninger (2007)
that examined changes in factors related to preservice teachers‘ technology-related abilities, selfefficacy beliefs, and intentions. Participants were 76 preservice teachers who responded to preand post-course surveys while taking an introductory educational technology course. The
majority of participants were female undergraduate (90%) students between the ages of 18 and
25. Results indicated statistically significant changes in students‘ perceived abilities, selfefficacy beliefs, value beliefs, and intentions to use technology in their future classrooms. For
example, significant correlations, ranging from .35 to .44, were found among self-efficacy, value
beliefs, and intentions. Abilities were also significantly correlated with self-efficacy (r = .34) and
computer access (r = .49). They concluded that the increases in participants‘ technology abilities,
self-efficacy, and value beliefs supported the effectiveness of a stand-alone course in technology
applications during preservice teacher preparation (Anderson & Maninger, 2007). However, it is
important to note that Walnut Hill University does not provide a mandatory stand-alone
technology course for their preservice teachers.
This result is also consistent with Sang, Valcke, van Braak, and Tondeur‘s (2009)
research that examined the relationship between self-efficacy beliefs and technology integration
skills and abilities. Analysis of survey results from 727 participants indicated that student
teachers with strong teaching efficacy, strong computer self-efficacy, and favorable attitudes
toward computers in education were more interested in integrating computers into their future
teaching practice. They concluded that technology integration is influenced by student teachers‘
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teaching beliefs and self-efficacy, as well as their computer self-efficacy and attitudes in
education and their computer self-efficacy (Sang, Valcke, van Braak, & Tondeur, 2009).
As mentioned earlier, computer self-efficacy is a strong predictor of student teachers‘
prospective computer use. While the Partnership teaching semester is considered a field
placement experience, and not a student teaching semester, this result is in line with other studies
that emphasize the importance of computer self-efficacy on teachers‘ computer-related
behaviors. Moreover, it supports previous research that indicates that the more confident
preservice teachers are about their capacity to teach and/or use computers in education, the more
likely they are to be interested in teaching with computers (Albion, 1999; Khine, 2001; Lin,
2008; Teo, Lee, Chai, & Wong, 2009).
In addition, Bandura (1986, 1995) hypothesized that self-efficacy beliefs develop, can be
instilled, and can be strengthened as people interpret information from four sources: (a) mastery
experiences, (b) vicarious experiences, (c) verbal/social persuasion, and (d) physiological states.
The most powerful source of self-efficacy is mastery experience, defined as one's interpretations
of his or her own previous, authentic experiences performing a particular task. Bandura (1997)
suggested a successful mastery experience would improve one's personal efficacy, while an
unsuccessful mastery experience will weaken it, especially if a firm sense of efficacy has yet to
be constructed. With regards to the participants in this study, Bandura's self-efficacy theory
appears to hold true, to some degree. Quantitative results showed a slight increase in selfefficacy over the course of the Partnership teaching semester. Interview results also indicated
that the majority of experiences that preservice teachers had in teaching their Partnership lessons
were successful experiences with technology integration, although simplistic in technology use
and format. Also, some of the participants received positive feedback from their Partnership
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mentor teachers and University Partnership professors. These teaching opportunities, therefore,
were consistent with Bandura's explanation that strong self-efficacy experiences will strengthen
one's self-efficacy, while adverse efficacy antecedents will weaken one's self-efficacy (Bandura,
1986, 1995). In this study, it may be concluded that these strong, positive experiences may have
strengthened the preservice teachers' self-efficacy to integrate technology, to some extent.
The remaining, unexplained variance in the self-efficacy scores and technology skill
scores could have been impacted in a variety of ways. For example, placement demographics,
such as school level, access, and frequency and duration of class meetings, although not showing
statistical significance, may have had an impact on whether or not technology was utilized or
how often. In addition, the Partnership mentor teachers' behavior, attitudes, and type of
technology use may have had an impact. Expectations from the Partnership university professors
and program may also have had an impact.
Findings - Research Question Three
For the third research question, qualitative data was gathered at the end of the Partnership
semester using two methods, semi-structured interviews and a document review in an effort to
identify what factor(s) the digital native preservice teachers indicated as changing their
technology integration beliefs during the Partnership teaching semester. Nine participants
representing a cross section of the total participants (n = 21) were purposefully selected. Similar
to the initial survey group, of the nine interview participants, roughly half showed a decrease
from the pre- to the post-test on their Technology Skill scores as well as an increase in their SelfEfficacy scores. None of the interview participants fell under the Advanced Skills category;
roughly two-thirds (n = 5) were Beginner and the other (n = 4) Intermediate.
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In terms of access to technology in the Partnership classrooms, each (100%) of the
classrooms had a teacher computer with Internet access. The majority of the participants‘
Partnership mentor teachers (n = 8) used their individual teacher computers for emailing,
updating their online grade book, creating lesson plans and projects, and keeping attendance.
Interestingly, two of the five mentor teachers with Smart Boards in their classrooms used this
technology primarily to show video clips.
This finding is interesting when considering what technologies were available and used
by Partnership mentor teachers, and comparing this with the National Educational Technology
Standards for Teachers (NETS-T) in terms of expectations of technology integration in the
classroom. Developed by the International Society for Technology in Education (2008), the
National Educational Technology standards for teachers include five broad categories, including
facilitating and inspiring student learning and creativity using technology, designing and
developing digital-age learning experiences and assessments, modeling digital-age learning,
promoting digital citizenship and responsibility, as well as engaging in professional growth and
leadership in promoting the effective use of digital tools and technology. Thus, the expectations
indicated in these national standards contrast to some degree with what is actually available for
the Partnership mentor teachers to use in their instruction. For example, while roughly half (n =
5) had a Promethean Board or a Smart Board in their classroom, a majority of these teachers
used this technology for projecting information as opposed to providing digital-age learning
experiences as mandated in the NETS-T standards.
A document review was also conducted of the Partnership materials, including the course
syllabi for EDUC 450/451, evaluation and rubric documents, as well as three lesson plans and
accompanying student products from each participant. The lesson plans were reviewed to see if
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and how the participants integrated technology into their instruction. Analysis indicated that
technology integration was included in the syllabi as a content objective. The TWS rubrics
showed that technology was required as part of the Partnership students‘ design of their
instruction. In addition, the students were evaluated by both their Partnership mentor teachers
and University professors on how and if they used resources and technology in their instruction.
However, it important to consider the technology use criteria established by the Partnership
program. As indicated, the Partnership syllabi, rubrics, and evaluations require materials and
technology to be incorporated into the participants‘ lessons. The Partnership Literacy class
syllabus, EDUC 440/441, specified that certain literacy lessons incorporate technology, such as a
web quest and a virtual online tour. Yet, the amount or type of technology used in the
Partnership TWS unit lessons was not specified in these documents. Therefore, it was left to the
discretion of the Partnership preservice teacher to decide how technology was to be integrated
into their instruction.
When reviewing the interview participants‘ lesson plans and student products, each
participant (n = 9) used the computer and the Internet to create lesson materials and handouts.
Three of the nine participants only had one lesson that incorporated technology. If the classroom
was equipped with a Promethean or Smart Board, the participants used these technologies
primarily for projecting information. Of the twenty-three lesson plans reviewed, only three of
them included Smart Board interactive lesson activities. The primary technologies used in most
of these lessons included PowerPoints, as well as video and audio YouTube clips. Only one
lesson plan provided for students to go to the computer lab to conduct research. Overall, the
products, completed by the elementary school students, indicated a relatively high level of
understanding and comprehension of the content covered in each lesson. At the same time,
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however, the majority of the participants‘ lessons appeared to integrate basic technologies, such
as PowerPoints or video clips. A majority of lesson content was projected onto the board;
however, only three lessons used interactive technologies. To some extent, this could be due to
what classroom technologies were available, the participants‘ skills in integrating technology
into their lessons, as well as their Partnership mentor teachers‘ attitudes and behaviors regarding
technology integration.
When analyzing the participants‘ responses to the interview questions, six thematic
categories emerged that were pertinent to understanding the factors that could impact changes in
their technology integration beliefs. The six thematic categories were: (a) how technology should
be used in instruction, (b) participants‘ feelings regarding the use of technology in their
instruction, (c) factors that supported participants in using technology in their instruction, (d)
factors that inhibited the use of technology in their instruction, (e) factors that influenced
participants the most in integrating technology into their teaching, and (f) reasons for confidence
in using technology in their future instruction.
Regarding theme one, roughly half (n = 4) of the participants believed that technology
could be a useful tool in instruction; however, they stressed that when used during instruction, it
should be used appropriately to enhance the learning objectives. Using technology appropriately
for these participants in this context meant to use technology in specific ways, including only if it
enhanced instruction, and if it fit with the overall learning goals. Some participants (n = 4) also
regarded technology as a useful, important teaching resource that could aid in instruction and
help students learn.
When examining the participants‘ responses in describing their beliefs and perceptions
about using technology in their instruction, it is important to consider certain factors. First,
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results indicated that, as digital natives, these participants spent a considerable amount of time on
computers every day. They were very proficient with basic technologies, such as using email,
searching the Internet, etc. Yet, they reported lower proficiency with more difficult instructional
technologies and the lowest proficiency with the most advanced instructional technologies. This
is also evident in how they used technologies for teaching their TWS lessons in simplistic ways,
primarily for projecting information or to show audio/video clips. This could be because these
participants did not take the Media and Technology class, or were not exposed to various
methods of integrating technology into their teaching in their University classes.
Also, the overall tone of their responses when describing their beliefs and perceptions
about using technology in their instruction was simplistic in nature. Participants stated that
technology was a really important tool to integrate into their teaching because their students were
continually exposed to it, in and outside of school. They also indicated that that technology could
aid in instruction, and pointed out different technological resources that could be used. Yet, a
majority of the participants (n = 4) indicated that technology should be used appropriately, and
only if it enhanced instruction. They noted that teachers might misuse it, including showing a
video in order to make teaching easier. These simplistic responses appear to indicate that the
participants seem to view technology as an add-on, and that they are not inclined to take
responsibility for technology and how to use it in their lessons. Therefore, their generic
statements show little instructional understanding of how different technologies can be used to
enhance student learning.
The second theme focused on participants‘ feelings about their use of technology during
a particular lesson. A majority of them (n = 5) were nervous at the beginning of their instruction,
but eventually reported positive experiences when using different technologies. They discussed
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their concerns as to whether the technologies they used in their lessons would work effectively,
and if their students would be engaged by their instruction. Some (n = 3) commented how their
initial worries were replaced with excitement and confidence when seeing their students begin to
understand the concepts. Participants (n = 5) also indicated that using technology helped to
improve their students‘ performance and understanding.
When considering these responses, it is interesting to note how participants emphasized
using technology to teach the lesson content, as opposed to using technology to teach and
improve their students‘ understanding of the content. Their responses therefore indicate a novice
approach in their understanding of using technology to promote student learning. These findings
are also consistent with previous research regarding preservice teachers‘ technology use during
field placements. Wang‘s research (2002) found that when technology is utilized during student
teaching, the applications are frequently low-level and primarily teacher centered rather than
student centered. Dexter and Reidel (2003) also found, when surveying student teachers within
six months of their student teaching experience, that participants were comfortable using
technology for completing professional tasks, yet were less comfortable with their ability to use
it to enhance instruction. These results, however, should be considered carefully as they are a
decade old, and as indicated earlier, advancements in classroom technologies have been dynamic
(Lei & Zhao, 2008, Palfrey & Grasser, 2008; Rosen, 2010).
For the third theme, mentor support, as well as classroom students‘ familiarity with and
motivation about technology emerged as factors that supported participants in using technology
during instruction. P5 indicated that her students‘ familiarity with using calculators was crucial
when teaching her unit. She noted that if her students did not have calculators, they could not
multiply simple numbers, and she would not have been able to complete her unit of instruction.
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While the calculators helped provide the students with answers, it does not mean that they
actually understood the content, how to multiply simple numbers. Again, and as cited in the
above research (Dexter & Reidel, 2003; Wang, 2002), this indicates a novice understanding
about using technology to promote student learning.
Conversely, the fourth theme focused on factors that inhibited the use of technology in
participants‘ instruction. Lack of teaching time and mentor support were cited as the main factors
for inhibiting this process. For example, a third of the participants (n = 3) cited time as a
hindrance in the use of technology in their instruction. P2 noted that
the lack of actual teaching time inhibits [me] a little bit because there's so many things
that you need to get through and so many things that you want to see. Sometimes, it just
feels like there's not enough time to get it done in that 50 minute period.
Mentor support was another factor indicated in inbiting the use of technology in the participants‘
instruction. P6 noted that she felt her mentor teacher inhibited her from using technology to
support her instruction. She believed that her mentor teacher was not someone that she could go
to about using technology in her instruction because she did not
appear to be tech savvy. This just didn‘t seem to be a way that she would have done it. I
wanted some validity to make sure that it was a reliable process. So, I was really kind of
fishing in the dark there.
For the fifth theme, mentor support again emerged as the most significant factor for
participants in integrating technology into their teaching. Mentor support, or the lack thereof,
appeared to be primary factors participants indicated as effecting the integration of technology
into their instruction. These findings are consistent with previous research regarding mentor
support and preservice teachers‘ technology use during field placements. Dexter and Reidel‘s
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(2003) study of 201 student teachers found that cooperating teacher modeling predicted student
teacher use of technology. Results indicated that support from staff members at the teaching site
was the most common source of support. In fact, cooperating teachers were rated as the most
available and utilized sources of support, with other school-based staff such as the technology
coordinator and fellow student teachers at the site coming in ahead of college support sources
and faculty (Dexter & Reidel, 2003).
Similarly, Bullock (2004) followed two student teachers whose attitudes toward
technology reversed during student teaching. One participant began student teaching as a
technology skeptic and changed to an enthusiast because her cooperating teachers was a
passionate advocate and highly skilled user of technology, and resources were highly available.
In contrast, the second participant began her student teaching experience eager to apply her
knowledge of technology, but became frustrated with the lack of resources and with her teacher‘s
view of technology instruction as peripheral to learning. Bullock concluded that the level of
perceived mentor teacher support influenced technology integration during student teaching. As
mentioned earlier, mentor teacher support is a strong factor in student teachers‘ prospective
computer use. This result is therefore in line with other studies (Chen, 2010; Doering et al., 2003;
Ertmer, 2005; and Motamedi & Fleming, 2003) that highlight the importance of cooperating
teachers modeling technology integration during student teaching.
The sixth thematic category to emerge pertained to whether the Partnership teaching
semester changed participants‘ confidence in using technology in their future instruction. For the
most part, participant remarked positively about how this experience impacted their confidence.
Access to technology, specifically Promethean Boards or Smart Boards, emerged as the most
significant reason for changes in the participants‘ confidence using technology. Having access to
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learn and incorporate this technology into their teaching appeared to impact the participants‘
confidence in using this and other classroom technologies.
These findings are consistent with previous research regarding different factors identified
as impacting preservice teachers‘ integration of technology during field placement experiences.
Albion (1999) noted that decisions made by teachers about using technology in their instruction
are likely to be influenced by multiple factors including accessibility of hardware and relevant
software, the nature of the curriculum, personal abilities, and constraints such as time. Similarly,
Doering et al. (2003) interviewed ten student teachers during their field placement experiences.
By the end of the experience, seven of the ten perceived themselves to be unsuccessful in their
ability to integrate technology into their teaching due to either a lack of computer access,
difficulties with classroom management, lack of appropriate technologies, and lack of support
from the cooperating teachers. Additionally, a meta-analysis of 48 empirical studies in
technology integration from 1995 to 2006 by Hew and Brush (2007) highlights the key barriers
affecting the use of technology for instructional purposes in K-12 schools. Among the six main
categories of barriers found in the analysis, resources were considered to be a primary category.
The lack of resources could include one or more of the following: technology, access to available
technology, time, and technical support. Lack of technology included insufficient computers,
peripherals, and software (Hew & Brush, 2007).
Delimitations and Limitations
These data are representative of the teacher education program at Walnut Hill University,
a public university in Virginia. It only includes information gathered during the 2011 fall
semester. In addition, the data are specific to preservice teachers completing their Partnership
experience at this institution during this time frame. Also, each placement was different for each
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preservice teacher. The placements varied according to school location and grade level, the
availability of technology in the Partnership classroom, and their experiences with their
cooperating teachers.
A limitation of this study concerns its generalizability. This study‘s mixed-methods
approach provided opportunities for the researcher to interpret the data, make connections, and
draw conclusions about the self-efficacy of digital native preservice teachers to integrate
technology. However, this study was limited to the Partnership class for elementary education
undergraduate preservice teachers at Walnut Hill University who were seeking a degree in
Elementary Education. Due to this particularly chosen class, this study may not be generalizable
to courses in other areas of study or in general to other types of elementary education teacher
preparation programs. The information to follow will be presented in a manner to allow the
reader to apply the information to any other area at his/her discretion.
Another limitation that must to be considered is the small sample size (n = 21) obtained
for this study. To determine the minimum sample size needed for this study, a power analysis
was calculated using a power of .75. Allowing for the three treatment levels, a sample size of 69
was needed to detect an effect size of .3 (Cohen, 1988). Yet, the sample collected for this study
was small (n = 21). In determining why such as small sample size was collected, the researcher
asked Partnership university professors about how samples were collected for other ongoing
studies. It was determined that the majority of participant responses were collected using paper
and pencil surveys. This is contradictory to the professed expectations of the Partnership
program whereby technology is indicated as a necessary resource for preservice teachers to
integrate into their teaching. Moreover, participants in this study were emailed consecutive
invitation reminders during each survey collection. The lack of participants‘ responses could be
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due to variety of factors, including test fatigue and maturation (Johnson and Christensen, 2010).
At the same time, it is interesting to note that the lack of responses by this particular group of
digital native preservice teachers is in stark contrast to Prensky‘s (2001) assertions that digital
natives are more comfortable and capable of using technology as compared to previous
generations.
More importantly, Johnson and Christensen (2010) point out that a small sample size can
greatly limit the interpretation of the statistical results. A small sample size has a greater
probability that the observation just happened to be particularly good or particularly bad.
Therefore, it is harder to find significant relationships from the data, as statistical tests normally
require a larger sample size to justify that the effect did not just happened by chance alone.
Therefore, it is important that these results be carefully considered in light of the small sample
size obtained.
Another limitation is related to confounding variables and variance in scores (Johnson &
Christensen, 2010). The unexplained variance in the self-efficacy scores and technology skill
scores could have been caused by different confounding variables. For example, placement
demographics, such as school level, access, and frequency and duration of class meetings,
although not showing statistical significance, may have had an impact on whether or not
technology was utilized or how often. In addition, the Partnership mentor teachers' behavior,
attitudes, and type of technology use may have had an impact. Expectations from the Partnership
university professors and program may also have had an impact. Additionally, this study was
conducted with all females (100%) from primarily middle to upper-middle class backgrounds.
Therefore, it is important that these results be carefully considered in light of these issues.
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Another limitation is related to the sample selection process. According to Johnson and
Christensen (2010), a threat to validity is possible when the sample is not randomly selected. A
convenience sample was used to survey the participants. A purposeful sample was used to
identify high and low scoring digital native preservice teachers in order to obtain more
information about their experiences in integrating technology in their Partnership classrooms. A
fourth limitation is the effect of the pre-test. Students taking tests for a second time usually do
better than those taking the test for the first time (Johnson & Christensen, 2010).
The issue of researcher bias is another limitation to consider. The researcher previously
held roles as a middle school librarian and instructional technology teacher. The researcher has
taken many graduate classes in educational technology, and has earned a Masters of Education
degree in curriculum and instruction with an emphasis in instructional technology. The
researcher therefore made all attempts to maintain a neutral mindset when collecting, reviewing,
and interpreting the data.
During the interviews, the researcher took proactive steps to remain impartial due to their
past positions as a librarian and instructional technology teacher. To reduce bias, the researcher
remained aware of their facial expressions, body language, and style of language used
throughout the interviews. The researcher also remained neutral in tone and body language to
avoid divulging any opinions during the interviews. The researcher was cognizant of how
probing and follow-up questions were phrased in order to avoid leading the participants. The
researchers also phrased each question in a clear and concise manner to avoid any
misunderstandings. The researcher remained objective and neutral when reviewing and
interpreting the data (Merriam, 1998). Data results were reviewed by outside experts, and were
also diligently cross-checked with relevant research in the field of teacher education preparation.
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Conclusion
The results from this mixed-method study suggested several conclusions about the digital
native preservice teachers‘ self-efficacy beliefs regarding their technology experiences and skills
at the beginning and at the end of the Partnership teaching semester, and what factors they
identify as changing their technology integration beliefs during this time period. Digital natives
preservice teachers had access to and spent a considerable amount of time on computers every
day. They were proficient with basic technologies but reported lower proficiency with more
difficult technologies. However, these participants began their Partnership teaching with positive
self-efficacy to integrate technology into their instruction, and their self-efficacy increased
slightly by the end of the semester. Yet, no significant difference was found in the technology
integration self-efficacy beliefs of beginner or intermediate digital native preservice teachers at
the beginning as compared to the end of their Partnership semester (RQ1). In addition, a strong
relationship was found between Post-Test Technology Skills scores and Post-Test Self-Efficacy
scores, which meant that an increase in technology skills corresponded with an increase in selfefficacy (RQ2).
The Partnership syllabi, rubrics, and evaluations required materials and technology to be
incorporated into the participants‘ lessons, but the amount or type of technology to be used were
not specified in these documents. Of the twenty-three lesson plans reviewed, only three of them
included interactive technology lesson activities. The primary technologies used in most of the
TWS lessons were PowerPoints, as well as video and audio clips. Participants commented on the
importance of using technology in their teaching, but their lessons and responses reflected lowlevel understanding and usage of technology integration. They also indicated time constraints as
barriers to using technology. Additionally, participants identified mentor support and access to
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technology as primary factors in changing their technology integration beliefs during the
Partnership semester (RQ3).
Implications for Practice
Investments in educational technologies in U.S. public schools have increased greatly
over the past twenty years (Nagel, 2008). Preservice teacher preparation has been consistently
emphasized as being a critical component toward successfully integrating technology into the
classroom. Research suggests, however, that teacher candidates are not prepared to use these
tools in their instructional practice. In fact, successful technology integration during preservice
teaching often depends on specific environmental factors, such as support of the cooperating
teacher, computer access, and classroom management systems (Henning, 2007; Kay 2006).
Moreover, there is substantial evidence to suggest that preservice teachers‘ self-efficacy beliefs
about technology integration may be a significant factor in determining patterns of classroom
computer use (Wang, Ertmer, & Newby, 2004).
At the same time, there is a common assumption supported by educators and popular
media that today‘s preservice teachers are digital natives. They have been raised with digital
media, and have spent a great deal of time using the Internet and engaging in different digital
technologies (Prensky, 2001). An assumption could be made that, as digital natives, preservice
teachers would feel more comfortable and at ease in integrating technology into their classroom
curriculum as copmared with veteran teachers. Their confidence in their self-efficacy beliefs in
their classroom technological skills would be more advanced than previous generations of
students (Bandura, 1995; Guo, Dobson, & Petrina, 2008).
The results of this study indicate, to some degree, that digital native preservice teachers‘
abilities to integrate technology into their instruction is influenced by their self-efficacy beliefs,
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their technological skills and expertise, and subsequent mentor support and access to technology
during their field placement experiences. Additionally, while this group of preservice teachers
has grown up in the digital age, and they have used more technology compared to previous
generations, their understanding regarding different ideas about teaching with technology is
limited (Lei, 2009). As Lei (2009) indicates, ―They might be digital native students, but they are
not yet digital native preservice teachers‖ (p. 92).
Therefore, there are practical implications for teacher education programs involved in
preparing preservice teacher to use and integrate technology for teaching and learning. Program
coordinators and teacher education faculty may plan their professional preparation programs to
include multiple opportunities for mastery experiences with technology in the context of teaching
different subjects. To help preservice teachers integrate technology into teaching in meaningful
ways, technology cannot be taught as a separate and independent domain. Preservice teachers,
digital natives or not, need to develop a systematic understanding of the technology, subject
matter, pedagogy, and how these aspects work together (Krause, 2010; Lei, 2009; Mishra &
Kohler, 2006). These findings may also encourage teacher education faculty to more actively
infuse technology throughout the TWS prompts and coursework.
Faculty in charge of student teaching placements may also attempt to place students with
cooperating teachers who successfully employ technology tools in their planning, teaching, and
assessment, and serve as good models for preservice teachers. Also, selecting schools with or
even assisting schools with obtaining technology tools for instruction may be beneficial not only
to the local schools but also to the preservice teachers, as more opportunities for technology
integration practice will be made available. Finally, teacher education programs may create or
revise requirements for preservice teachers with regard to the frequency or quality of technology
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integration practice during the field placements, which would then encourage more attempts with
technology.
Recommendations for Future Research
Based upon the findings in this study, the following are recommendations for future research.
1. Conduct the study with a larger, more diverse sample and with more than one university
in order to confirm the findings in this study.
2. Conduct the study and include observations of preservice teachers during their field
placements to document their use of technology in the classroom, as well as observations
of their mentor teachers‘ use of technology in the classroom.
3. Conduct the study and gather data from multiple sources, such as students,
administrators, mentor teachers, etc.
4. Conduct a study that examines mentor teachers‘ access and use of different types of
technology in their instruction, within the framework of the National Educational
Technology Standards for Teachers (NETS-T).
Summary
The results of this study suggest, to some degree, that digital native preservice teachers‘
abilities to integrate technology into their instruction is influenced by their self-efficacy beliefs,
their technological skills and expertise, and subsequent mentor support, time, and access to
technology during their field placement experiences. These participants had access to and spent a
considerable amount of time on computers every day. They were proficient with basic
technologies but reported lower proficiency with more difficult technologies. Yet, these results
also indicate that while this group of preservice teachers has grown up in the digital age, their
practice and, more importantly, their fundamental understanding of integrating technology into
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their instructional practices is limited. These preliminary findings, while limited in scope,
therefore point to the necessity for further research in this area, including further examination of
digital native preservice teachers‘ technology self-efficacy beliefs, understanding, and skills in
integrating technology into their teaching, and how different factors within the field placement
experience support and inform their instructional practices.
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Appendix A

Primary email to Partnership students from Partnership Program Coordinator and Elementary
Education Coordinator

Hello Partnership students,
One of our adjunct faculty members (Mrs. Sarah Southall) is conducting a research study
examining digital native preservice teachers and their self-efficacy beliefs regarding technology
integration in classroom settings during the Partnership teaching semester. Participation in this
study is completely voluntary and your identity will be kept confidential.
Within the next couple of weeks, Mrs. Southall will contact you by e-mail to request your
participation in her study. At that time, she will conduct the informed consent process.

Thank you,
Partnership Program Director
Elementary Education Program Coordinator
Walnut Hill University, College of Education and Human Services
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Appendix B

Email message to recruit Partnership students

Hello Partnership students,
My name is Sarah P. Southall, and I am a PhD student in Instructional Leadership at Virginia
Commonwealth University. I am conducting my dissertation study to find out more about your
beliefs about integrating technology in your Partnership classroom teaching experiences. Your
participation would be very helpful and appreciated!
This study includes a pre- and post-test survey that will be administered at the beginning and at
the end of the semester. In addition, nine volunteers will be invited to participate in a face-to-face
interview with me after the final survey.
The study consists of taking two 15 minute surveys - one at the beginning of your Partnership
semester and another at the end of your Partnership semester.
Participation in this study is completely voluntary and your identity will be kept confidential. At
the beginning of the survey, please take the time to review the consent authorization. Click here
to begin the survey.
If you choose to participate, please complete this survey by September 2, 2011.

Thank you in advance for your consideration to participate in this study. Please feel free to
contact me with any questions at southallsp2@vcu.edu.
Sincerely,
Sarah P. Southall, MLS, M.Ed.
Doctoral Student, Instructional Leadership
Virginia Commonwealth University
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Appendix C

RESEARCH SUBJECT INFORMATION AND CONSENT FORM
(to be included in online survey to participants)
TITLE: Digital native preservice teachers: an examination of their self-efficacy beliefs
regarding technology integration in classroom settings.
My name is Sarah Southall and I am a doctoral candidate working on my dissertation at Virginia
Commonwealth University. My dissertation research is about digital native preservice teachers‘
self-efficacy beliefs regarding integrating technology into the classroom setting.
I invite you to take part in my research study by answering an online survey. Your participation
is voluntary and you may decide to stop and not complete the survey at any time if you choose to
do so.
The results of this survey will be used as part of my dissertation.
VCU IRB NO.: #HM13837
This consent form may contain words that you do not understand. Please contact the study staff
to explain any words that you do not clearly understand.
PURPOSE OF THE STUDY
The purpose of this research study is to collect online data from preservice teachers about their
self-efficacy beliefs regarding their technology experiences and skills as digital natives.
As a participant of the Walnut University preservice teachers‘ Partnership program, you are
asked to voluntarily participate in this survey at the beginning and near the end of the semester.
Additionally, if you so chose at the end of the semester, you may be selected to participate in a
face-to-face interview with the researcher to discuss your experience in the program.
DESCRIPTION OF THE STUDY AND YOUR INVOLVEMENT
If you decide to be in this research study, by completing the survey, you are agreeing to
participate in the research.
In this study you will be asked to complete a survey taking about 15 minutes. At any time you
will be able to withdraw and end your participation in the survey. At the end of the survey you
will be given the option of submitting or discarding your data.
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Significant new findings developed during the course of the research which may relate to your
willingness to continue participation will be provided to you upon request by email to the
investigator or student researcher.
RISKS AND DISCOMFORTS
Sometimes talking about these subjects causes people to become upset or embarrassed. This may
arise from a feeling of inadequacy in the face of bureaucracy or a feeling of a lack of knowledge
in the subject domain. You do not have to answer any survey question that you do not feel
comfortable answering, and you may discontinue the survey at any time.
BENEFITS TO YOU AND OTHERS
You may not get any direct benefit from this study, but the information learned from the data
may help improve teacher preparation programs.
COSTS
There are no costs for participating in this study other than the time you will spend during the
survey process.
CONFIDENTIALITY
Potentially identifiable information about you will consist of survey data. Data is being collected
only for research purposes. Your data will be identified by ID numbers, not by names, and will
be kept during the data collection phase for tracking purposes only. This data will be kept
secured in electronic encrypted, password-protected files stored separately in a locked research
area, and these files will be deleted six months after the research is collected. Any identifiable
data will be removed from the final dataset through the Inquisite survey database. Access to all
data will be limited to study personnel. A data and safety monitoring plan is established.
What I find from this study may be presented at meetings or published in papers, but your name
will never be used in these presentations or papers.
VOLUNTARY PARTICIPATION AND WITHDRAWAL
You do not have to participate in this study. If you choose to participate, you may stop at any
time without any penalty. You may also choose not to answer particular questions that are asked
in the study.
QUESTIONS
In the future, you may have questions about your participation in this study. If you have any
questions, complaints, or concerns about the research, contact:
Sarah P. Southall
School of Education
Virginia Commonwealth University
Email: southallsp2@vcu.edu
If you have any questions about your rights as a participant in this study, you may contact:
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Office for Research
Virginia Commonwealth University
800 East Leigh Street, Suite 113
P.O. Box 980568
Richmond, VA 23298
Telephone: 804-827-2157
You may also contact this number for general questions, concerns or complaints about the
research. Please call this number if you cannot reach the research team or wish to talk to
someone else. Additional information about participation in research studies can be found at
http://www.research.vcu.edu/irb/volunteers.htm.
CONSENT
By completing the survey I acknowledge that I have been given the chance to read this consent
form. I understand the information about this study. Questions that I wanted to ask about the
study have been answered. My submission of the survey answers says that I am willing to
participate in this study, and I am willing to have my data collected.
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Appendix D

Email message to recruit Partnership students for second online survey

Dear Partnership students:
Thank you for participating in my dissertation study during your Partnership experience. You
and your peers have made outstanding contributions to my research thus far! Now, we have
come to the final, but most important part of the study - the final survey. Your anticipated
participation in this questionnaire will be a great source of information for my research.
This study includes a pre- and post-test survey that will be administered at the beginning and at
the end of the semester. In addition, nine volunteers will be invited to participate in a face-to-face
interview with me after the final survey.
Participation in this study is completely voluntary and your identity will be kept confidential. At
the beginning of the survey, please take the time to review the consent authorization. Click here
to begin the survey.
If you choose to participate, please complete this survey by November 4, 2011.

Thank you in advance for completing the final survey and for all of your participation in this
study! Please feel free to contact me with any questions at southallsp2@vcu.edu.

Sincerely,
Sarah P. Southall, MLS, M.Ed.
Doctoral Student, Instructional Leadership
Virginia Commonwealth University
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Appendix E

Email message to recruit Partnership students for face-to-face interviews

Dear Partnership students:
Thank you for participating in my dissertation study during your Partnership experience!
You have completed both online surveys. I am now asking for your participation in a face-toface interview about using technology during your Partnership semester. Your input about your
experiences will provide needed information for this study.
Participation in this interview is completely voluntary and your identity will be kept confidential.
The interviews will be roughly one hour in length and will be conducted face-to-face at a place
and time of your choosing. At the beginning of the interview, you will be asked to sign a consent
participation form. These interviews will be audio-recorded using SoundStudio software.
Once we have arranged our meeting time, please bring three lesson plans and accompanying
student materials you created during your two-week unit of instruction. In each lesson plan,
make sure to indicate what type(s) of technology you used in implementing the lesson.
Thank you again for all of your participation in this study! Please feel free to contact me with
any questions at southallsp2@vcu.edu.

Sincerely,
Sarah P. Southall, MLS, M.Ed.
Doctoral Student, Instructional Leadership
Virginia Commonwealth University
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Appendix F

RESEARCH SUBJECT INFORMATION AND CONSENT FORM
TITLE: Digital native preservice teachers: an examination of their self-efficacy beliefs
regarding technology integration in classroom settings.
My name is Sarah Southall and I am a doctoral candidate working on my dissertation at Virginia
Commonwealth University. My dissertation research is about digital native preservice teachers‘
self-efficacy beliefs regarding integrating technology into the classroom setting.
I invite you to take part in my research study by participating in a face-to-face interview. Your
participation is voluntary and you may decide to stop and not complete the interview at any time
if you choose to do so.
The results of this interview will be used as part of my dissertation.
VCU IRB NO.: #HM13837
This consent form may contain words that you do not understand. Please contact the study staff
to explain any words that you do not clearly understand.
PURPOSE OF THE STUDY
The purpose of this research study is to collect interview data from preservice teachers about
their self-efficacy beliefs regarding their technology experiences and skills as digital natives.
As a participant of the Walnut University preservice teachers partnership program, you were
asked to voluntarily participate in a survey at the beginning and near the end of the
semester. Additionally, if you so chose at the end of the semester, you may be selected to
participate in a face-to-face interview with the researcher to discuss your experience in the
program.
DESCRIPTION OF THE STUDY AND YOUR INVOLVEMENT
If you decide to be in this research study, by completing the interview, you are agreeing to
participate in the research.
In this study you will be asked to answer eight questions by the interviewer. It will take roughly
60 minutes to complete this interview. Your responses will be audio recorded. At any time you
will be able to withdraw and end your participation in the interview. At the end of the interview,
you will be given the option of submitting or discarding your data.
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Significant new findings developed during the course of the research which may relate to your
willingness to continue participation will be provided to you upon request by email to the
investigator or student researcher.
RISKS AND DISCOMFORTS
Sometimes talking about these subjects causes people to become upset or embarrassed. This may
arise from a feeling of inadequacy in the face of bureaucracy or a feeling of a lack of knowledge
in the subject domain. You do not have to answer any interview question that you do not feel
comfortable answering, and you may discontinue the interview at any time.
BENEFITS TO YOU AND OTHERS
You may not get any direct benefit from this study, but the information learned from the data
may help improve teacher preparation programs.
COSTS
There are no costs for participating in this study other than the time you will spend during the
interview process.
CONFIDENTIALITY
Potentially identifiable information about you will consist of interview data and sample lesson
plans. Data is being collected only for research purposes. The audio recordings of the interviews
will be safely locked and secured in a file cabinet for six months after the study ends, and will be
destroyed at that time. Lesson plan data will be coded with an ID number, not your name, and
will be safely locked and secured in a separate file cabinet for six months after the study ends,
and will be destroyed at that time. Access to all data will be limited to study personnel. A data
and safety monitoring plan is established.
What I find from this study may be presented at meetings or published in papers, but your name
will never be used in these presentations or papers.
VOLUNTARY PARTICIPATION AND WITHDRAWAL
You do not have to participate in this study. If you choose to participate, you may stop at any
time without any penalty. You may also choose not to answer particular questions that are asked
in the study.
QUESTIONS
In the future, you may have questions about your participation in this study. If you have any
questions, complaints, or concerns about the research, contact:
Sarah P. Southall
School of Education
Virginia Commonwealth University
Email: southallsp2@vcu.edu
If you have any questions about your rights as a participant in this study, you may contact:
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Office for Research
Virginia Commonwealth University
800 East Leigh Street, Suite 113
P.O. Box 980568
Richmond, VA 23298
Telephone: 804-827-2157
You may also contact this number for general questions, concerns or complaints about the
research. Please call this number if you cannot reach the research team or wish to talk to
someone else. Additional information about participation in research studies can be found at
http://www.research.vcu.edu/irb/volunteers.htm.
CONSENT
By completing this interview, I acknowledge that I have been given the chance to read this
consent form. I understand the information about this study. Questions that I wanted to ask about
the study have been answered. My answers to the interview questions say that I am willing to
participate in this study, and I am willing to have my data collected.

Participant name printed

Participant signature

Date

________________________________________________
Name of Person Conducting Informed Consent
Discussion / Witness
(Printed)

________________________________________________ ________________
Signature of Person Conducting Informed Consent
Date
Discussion / Witness

________________________________________________ ________________
Principal Investigator Signature (if different from above)
Date
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APPENDIX G

TECHNOLOGY INTEGRATION SURVEY
Directions: The purpose of this survey is to determine how you feel about integrating technology
into classroom teaching, as well as how you use different technologies. Please fill in the different
sections as indicated below.
Section I: Background Information
Age: ___________
Did you take EDUC 381, Media and Technology? Yes No
 If yes, what year?: Spring/Fall, 2008 Spring/Fall, 2009 Spring/Fall, 2010
Have you taken other technology courses during your undergraduate program? Yes No
If Yes, what classes?: ______________________________________
Section II: Technology Use. Please check your responses to the following questions or fill in
the blanks where appropriate.
1. When did you start using a computer?
 Before kindergarten
 In kindergarten - grade 3
 In grade 4 - 5
 In grade 6 - 8
 In grade 9 - 12
 After grade 12
2. How much time do you spend on computers every day?
 Not at all
 Less than an hour
 About 1 - 2 hours
 About 2 - 3 hours
 About 3 - 4 hours
 More than 4 hours
* Adapted from Wang, Ertmer, & Newby (2004) and Lei (2009)

237

3. Do you own the following devices?
Yes

No

Personal computer
Cell phone
Game console
iPod (or other mp3 player)
PDA (Personal Digital Assistant)
4. What do you use computers for (choose all that apply)?
 For learning-related activities
 For entertainment (playing games, watching videos, etc.)
 For social/communication activities (chat, email, IM, etc.)
 For practical purposes (find information you need)
 For self-expression (blogging, commenting, etc.)
 For constructive activities (creating Web pages, uploading video/audio/music, files, etc.)
 Shopping
 Other (please specify) _____________________
5. What do you use the Internet for (choose all that apply)?
 Searching information for my study (e.g., preview, review, homework)
 Searching information for other practical purposes (e.g., weather, health, etc.)
 Reading news to know what‘s going on in this country
 Reading the news to know what‘s going on in the world
 Sending and receiving emails
 Playing games
 Online chatting (chat rooms, Instant Messenger, etc.)
 Surfing online for fun (reading novels, stories, entertainment)
 Downloading music, pictures, movies, etc.
 Blogging
 Publishing my digital media files online (e.g., on Youtube, podcasting, etc.)
 Social networking (e.g., Facebook, MySpace, etc.)
 Viewing and posting messages (e.g., on forums, discussion boards, etc.)
 Getting information about other places, countries, cultures, and peoples in the world
 Shopping (e.g., Amazon, Ebay, other online stores, etc.)
 Other (Please specify) ________________________
6. Overall, on which task do you spend the most time while using the Internet everyday (Only
choose one)?
 Searching information for my study (e.g., preview, review, homework)
 Searching information for other practical purposes (e.g., weather, health, etc.)
 Reading news to know what‘s going on in this country
 Reading the news to know what‘s going on in the world
 Sending and receiving emails
 Playing games
 Online chatting (chat rooms, Instant Messenger, etc.)
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Surfing online for fun (reading novels, stories, entertainment)
Downloading music, pictures, movies, etc.
Blogging
Publishing my digital media files online (e.g., on Youtube, podcasting, etc.)
Social networking (e.g., Facebook, MySpace, etc.)
Viewing and posting messages (e.g., on forums, discussion boards, etc.)
Getting information about other places, countries, cultures, and peoples in the world
Shopping (e.g., Amazon, Ebay, other online stores, etc.)
Other (Please specify) ________________________

7. To you, what‘s the most exciting thing about the Internet?
 Getting information I need for my study
 Getting information I need for other practical purposes
 Reading news
 Playing games
 Making new friends
 Communicating with my friends
 Chatting with strangers
 Knowing things about the world
 Shopping
 Downloading files I need
 Expressing my ideas freely
 Other (please specify) ____________________
Please indicate, on a scale of 1 to 5, your responses to each of these statements. (1=strongly
disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree)
 Computers are generally reliable.
 The more technology you use, the more respect you will get from your peers.
 I feel comfortable using technology.
 I do well with computer technologies.
 Computers and related technologies will isolate students from one another.
 I am interested in computers and related technologies.
 I am interested in learning new technologies.
 I am interested in learning technologies that will help my teaching in the future.
 I believe that technologies can help me teach better.
 I believe that technologies can help my students learn better.
 I can solve most of the problems when my computer doesn‘t work.
 I am confident in using technology in my learning.
 I am confident in using technology to teach.
How would you rate your proficiency of the following skills? Please check your response on a
scale of 1 to 5.
1 = No experience
2 = Beginner (little skill)
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3 = Moderate (can use some already-prepared applications, or can perform the task
with help)
4 = Substantial (can use and create/customize many applications on my own, or can perform
the task on my own)
5 = Expert (could teach others how to use and create/customize many applications, or can
teach others how to perform the task)
 Navigating the Web
 Finding information from Web searches
 Evaluating information from Web searches
 Searching electronic library databases for books, articles, and other resources
 Using email
 Using Web-based course management software (e.g. BlackBoard)
 Using instant messenger software
 Developing a wiki
 Blogging
 Maintaining a personal social networking site (Facebook, MySpace, etc.)
 Downloading pictures/movies/music
 Setting up a video conference
 Word processing
 Using electronic spreadsheets (e.g. MS Excel)
 Using electronic databases (e.g. MS Access)
 Desktop publishing (e.g. writing newsletters)
 Using presentation software (e.g. PowerPoint)
 Scanning documents
 Editing documents
 Using digital cameras
 Using audio devices to record sounds
 Using digital video cameras
 Editing pictures
 Editing audio files
 Editing video files
 Publishing audio files
 Publishing video files (e.g. on Youtube.com)
 Using music edit applications
 Developing Web pages
 Using graphic design applications
 Creating animation
 Programming
 Playing computer games
 Using hand-held and other mathematical calculators
 Using hand-held and other scientific digital probes
 Using personal digital assistants (PDAs)
 Using a SMART board
 Using idea processors (e.g. Inspiration, concept mapping)
240














Using drill and practice programs/tutorials
Using other software specific to content in areas you plan to teach
Using augmentative systems to help persons with disabilities communicate
Using assistive technology to help person with disabilities learn
Setting up computers (e.g. connecting power cable, data cable, etc.)
Installing software
Managing, storing, and backing up files on servers, CDs, zip drives, etc.
Using Macintosh operating systems
Using PC-based operating systems
Troubleshooting hardware problems
Troubleshooting software problems
Exploring new technology

Please respond to the following questions about your experiences and opinions on technology
use in the classroom:
1. Based on your own experience, what are the good things about integrating
technology into classrooms? What are the problems?
2. How should technology be used in K-12 classrooms?
Section III: Computer Technology Integration. For each section below, indicate the
strength of your agreement or disagreement by circling one of the five scales.
Below is a definition of technology integration with accompanying examples:
Technology integration:
Using computers to support students as they construct their own knowledge
the completion of authentic meaningful tasks.

through

Examples:
Students working on research projects, obtaining information from the Internet.
Students constructing Web pages to show their projects to others.
Students using application software to create student products (such as composing
music, developing PowerPoint presentations, developing HyperStudio stacks).

Using the above as a baseline, please circle one response for each of the statements in the table:
SD = Strongly Disagree, D = Disagree, NA/ND = Neither Agree or Disagree
A = Agree, SA = Strongly Agree
_______________________________________________________________________
1.
I feel confident that I understand computer capabilities
well enough to maximize them in my classroom.
SD D NA/ND A SA
2.
I feel confident that I have the skills necessary to use
the computer for instruction.
SD D NA/ND A SA
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3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

16.

17.
18.
19.

20.

21.

I feel confident that I can successfully teach relevant
subject content with appropriate use of technology.
SD D NA/ND A SA
I feel confident in my ability to evaluate software
for teaching and learning.
SD D NA/ND A SA
I feel confident that I can use correct computer
terminology when directing students‘ computer use. SD D NA/ND A SA
I feel confident that I can help student when they have
difficulty with the computer.
SD D NA/ND A SA
I feel confident I can effectively monitor students‘
computer use for project development in my classroom. SD D NA/ND A SA
I feel confident that I can motivate my students to
participate in technology-based projects.
SD D NA/ND A SA
I feel confident I can mentor students in appropriate
uses of technology.
SD D NA/ND A SA
I feel confident I can consistently use educational
technology in effective ways.
SD D NA/ND A SA
I feel confident I can provide individual feedback to
students during technology use.
SD D NA/ND A SA
I feel confident I can regularly incorporate technology
into my lessons, when appropriate to student learning. SD D NA/ND A SA
I feel confident about selecting appropriate technology
for instruction based on curriculum standards.
SD D NA/ND A SA
I feel confident about assigning and grading
technology-based projects.
SD D NA/ND A SA
I feel confident about keeping curricular goals and
technology uses in mind when selecting an ideal way
to assess student learning.
SD D NA/ND A SA
I feel confident about using technology resources
(such as spreadsheets, portfolios, etc.) to collect
and analyze data from student test and products
to improve instructional practices.
SD D NA/ND A SA
I feel confident that I will be comfortable using
technology in my teaching.
SD D NA/ND A SA
I feel confident I can be responsive to students‘
needs during computer use.
SD D NA/ND A SA
I feel confident that, as time goes by, my ability to
address my students‘ technology needs will continue to
improve.
SD D NA/ND A SA
I feel confident that I can develop creative ways to
cope with system constraints (such as budget cuts on
technology facilities) and continue to teach effectively
with technology.
SD D NA/ND A SA
I feel confident that I can carry out technology-based
projects even when I am opposed by skeptical
colleagues.
SD D NA/ND A SA
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Appendix H

Interview Questions

1. Describe your beliefs/perceptions about using technology in your instruction.
2. Do you have access to technology in your Partnership classroom?
3. Do you have time to use/implement technology during your instruction?
4. How does this compare to how you see technology actually being used in your
Partnership classroom?
a. How does your mentor teacher use technology?
b. In general, what types of technological resources are available in your Partnership
school for teachers to use?
5. How do you use technology in your instruction?
a. Describe an experience you have had in using technology for teaching and
learning during this Partnership semester.
i. What technology tool(s) did you use?
ii. Why did you choose to integrate this technology?
iii. Describe why this experience was successful/unsuccessful.
iv. Describe your reactions during this experience. How did it make you feel?
(Happy, confident, nervous, excited, frustrated)
6. Were there any factors that supported your use of technology in your instruction? Were
there any factors that inhibited you from using technology to support your instruction?
7. During the Partnership teaching semester, what factors have most influenced you in terms
of integrating technology into your teaching?
8.

Has this Partnership teaching semester changed your confidence in using technology in
your future instruction?
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